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ABSTRACT 

The correlation between the breaks in the metahicity distribution and the corota- 
tion radius of spiral galaxies has been already advocated in the past and is predicted by 
a chemo-dynamical model of our Galaxy that effectively introduces the role of spiral 
arms in the star formation rate. In this work we present photometric and spectro- 
scopic observations made with the Gemini Telescope for three of the best candidates 
of spiral galaxies to have the corotation inside the optical disk: IC0167, NGC1042 
and NGG6907. We observed the most intense and well distributed H ii regions of 
these galaxies, deriving reliable galactocentric distances and Oxygen abundances by 
applying different statistical methods. From these results we confirm the presence of 
variations in the gradients of metallicity of these galaxies that are possibly correlated 
with the corotation resonance. 
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1 INTRODUCTION 

The question of what triggers the star formation in the disks 
of galaxies, and in particular the role of the spiral arms, 
has been the subject of a long de bate. Soon after the the - 
ory of sp iral arms was proposed bv lLin. Yuan &: Shul l|l969( ). 
I Robert si (|1969, ') showed that shock waves are produced in the 
passage of the gas across the spiral gravitational perturba- 
tion, and this could trigger star formation. This was not a 
surprising result, since the arms are obvio us to us be cause 
they are the areas containing bright stars. [OortI (|l974l ). an- 
alyzing the gas distribution in M51, suggested that a con- 
stant fraction of the gas per passage through the arms is 
transformed into stars, and consequently that it would be 
natural to e xpect the star formation r ate to be proportional 
to n — f2p. Ijensen. Strom fc StromI l| 19761 ) tested this ex- 
pression with a sample of nearby galaxies, by plotting a 
chemical enrichment indicator ([O ni]/H/3) as a function of 
n — fip , both quantities being measured at a normalized 
radius, and concluded that the star formatio n rate is pro- 
portional to n — f2p. However. iMcCalll (| 19861 ) argued that 
the correlation found by Jensen et al. could be the result of 
independent processes having similar dependence on galac- 
tic radius, and presented observations of O abundance gra- 



dients in two fiocculent galaxies, NGC5055 and NGC7793, 
which were found to be very similar to those of grand design 
spirals. As the fiocculent galaxies were supposed to be free 
of spiral arms, the arms could not be the cause of the ob- 
served gradients. This argument was later weakened by the 
fact that a clear spir al structure wa s found in NGC5055, 
both in the infrared (lThornlevlll99^ and in molecular gas 
(|Kuno et al.l 1 19971 ) . Thornley found infrared spiral struc- 
tures in several other fiocculent galaxies, which is an in- 
dication that it is a normal characteristic of these galaxies. 
Nevertheless, this does not prove that the spiral arms are re- 
sponsible for the observed gradients. The nature of the fioc- 
culent galaxies is not fully understood, and it is not clear if 
they can be considered (or not) as good examples of galax- 
ies where stochastic self-propagating star formation domi- 
nates. As a first step, our effort will be to unders tand the 
star formation mechanism in normal spiral galaxies. IZarit skvl 
(1992) investigated the O abundance profile of seven nearby 
galaxies and found a distinct change in slope for 3 of them. 
These changes cannot be associated with calibration prob- 
lems, since preci sely the same methods were used in al l 
the cases. Later IZaritskv. Kennicutt Jr. fc Huchral (|l994l ) 
extended the study to a larger number of galaxies, and found 
for a few of them not only a change of slope, but even pos- 
sible reversals, with metallicity increasing at large radii (see 
for instance the profiles of NGC3369). It should be noted 
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that a reversal is easily explained if the star formation rate is 
considered to be proportional to |n — Sip | , which is the same 
expression above but takes into account the cases in which 
corotation is inside the zone being investigated; a minimum 
of star formation is expected at SI = fip. An interesting case 
is the Milky Way. A simple model of chemical enrichment 
was proposed by Mishurov et al. (2002) for our Galaxy, in 
which the star formation rate is proportional to Q, — Q.p. 
These authors argue that the minimum (or the plateau) in 
the gradient of metallicity of our Galaxy, observed using dif- 
ferent tracers (eg. Maciel & Quireza 1999, using planetary 
nebulae and Andrievsky et al. 2004 using Cepheids) is coin- 
cident with the corotation radius. The above interpretation 
for the existence of minima or plateaus in the metallicity 
gradients is not easy to verify in other galaxies, however, a 
correlation between radii of minima and/or inflexions in the 
met allicity distribution and the corotation radius was found 
by (jScarano fc Lepind l2O10h using published data. One of 
the difflculties to identify the corotation is that this reso- 
nance is not necessarily situated in the optical disk. Nev- 
ertheless, ICanziar] (|l998t ) proposed a test to identify galax- 
ies for which the corotation is favorably placed in the op- 
tical disk. This test only requires moderately deep imaging 
and no spectroscopic observations are needed. In this paper 
we present the study of the radial gradients of metallicity 
in three of the best candidates identified by the Cazian's 
test (IC0167, NGC1042 and NGC6907) to verify if the con- 
nection between metallicity breaks and corotation holds for 
these galaxies. The observations were performed using the 
Gemini Multi-Object Spectrograph (GMOS), pointed to- 
wards 232 H II regions distributed in these galaxies. Different 
statistical methods were employed to get O abundances from 
the observed emission lines. The sample of galaxies and H ii 
regions are presented in the section 2 of this paper. Obser- 
vations and data reduction are described in section 3. The 
photometric and spectroscopic results are presented in sec- 
tion 4. Finally the results are discussed in section 5, where 
the corotation radii of these galaxies are estimated. 



2 SAMPLE SELECTION 
2.1 Galaxies 

In order to perform our study we searched in the literature 
for galaxies for which the corotation is expected to be favor- 
ably placed in the optical disk. This was done by s electing 
three of the best candidates tested bv lCanzianI l| 19981 ') (Table 
[1} according to the following criteria: 

(i) Galaxies should fail in the conservative version of the 
Canzian's test, evaluated by the ratio of the outer to inner 
extent of the spiral structure. In principle, this guarantees 
that the corota tion is situated in the optical part of the disk 
l|Canzianlll9"9i ): 

(ii) Objects with larger values of the ratio mentioned 
above were preferred in the selection, since larger ratios 
means that the corotation radius is deeper into the bright 
part of the galactic disk (|Canzian.,1998i ): 

(iii) Only galaxies with angular sizes that fit entirely in- 
side the GMOS field (5.5 x 5.5 arcmin) were chosen. The 
purpose of this was to cover all the extension of the galaxies 
with maximum spatial resolution; 



Table 1. Parameters of the selected galaxies. RA and Dec are the 
equatorial coordinates, ratio is the measured ratio of the outer to 
inner extent of the spiral structure, Vsys is the systemic velocity, 
D is the Hubble flow distance for Vsys (Hq = 73km/s/Mpc), s 
is the linear scale in the plane of the sky at distance D, a and 
b are respectively the sizes of the major and minor axes, m the 
total magnitude and Type is the morphological type. (1) Canzian 
(1998); (2) NED; (3) Scarano Jr et al. (2008) 



Parameter 


IC0167 


NGC1042 


NGC6907 


RA 


l'*51'"08.5'' 


2'^40™24'' 


20''25™06.6= 


Dec 


21° 54' 46" 


-8°26'01" 


-24°48'34" 




2.41 


2.38 / 3.31 


2.85 


Vsys [km/s] 


2931(2) 


1371(2) 


3182(3) 


D [Mpc] 


41.6 


18.6 


43.6 


s [pc/arcsecj 


202 


90 


211 


a'^) [arcmin] 


2.9 


4.7 


3.3 


6^^' [arcmin] 


1.9 


3.6 


2.7 




13.6 


11.5 


11.9 




SAB(s)c 


SAB(rs)cd 


SB(s)bc 



(iv) Each galaxy should have at least 16 H ll regions, 
since this is the minimum number of H ll regions needed 
for an ideal sampling to measu re the metallicity gradient, 
according to lDutil fc Rwl (|200ll '). 

(v) The three brightest galaxies among those selected 
with the previous criteria were chosen for observation. 

The fact that the selected galaxies do not have strong 
bars may simplify the interpretation of the data, since only 
the secular effect of the spiral arms may be predominant on 
these galaxies. 

2.2 H II Regions 

To perform the spectroscopy we adopted the following pro- 
cedures to select the H ll regions of each galaxy : 

(i) Before the GMOS observations we elaborated a list of 
H II regions candidates based on the Second Palomar Sky 
Survey, photometric calibrated using the second release of 
the USNO CCD Astrograph Catalog (UCAC). The objects 
were selected according to their fiux profile, brightness and 
geometry; 

(ii) Taking into account that the GMOS supports only 
one slit per dispersion position and one fixed position angle 
per observation, we determined instrumental position angles 
(Table [2]) in order to maximize the number of H ll regions 
candidates to be observed and minimize the number of over- 
lapping spectra in the acquisition process. These position 
angles were evaluated using the code PAMASKGEmQ; 

(iii) After the GMOS pre-imaging using the position an- 
gle obtained in (ii) we selected the best candidates H ll re- 
gions in each dispersion position. We chose the objects ac- 
cording to their brightness, emission profile (to avoid fore- 
ground stars) and colors (as a secondary criterium to ex- 
clude foreground stars). Special care was taken to avoid the 
objects positioned in places where the dispersed spectrum 
would generate spectral lines away from the GMOS detec- 
tors. 

^ http: / / www.ctio.noao.edu / ftp /pub /scarano/codes / pamaskgem.pro 
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Figure 1. Slits superimposed to the r'image of the galaxy IC0167. 
Only the slits used in the 2006 observations are presented. "A" 
are the stars used for alignment, "F" are reference stars for flux 
calibration and "C" is a slit used for sky sampling. The sky ori- 
entation is given by the N-E compass and the spectral dispersion 
follows the X direction of the x-y compass. The ellipse represents 
the projection of a circle in the sky plane considering the same 
inclination and position angles obtained from the spiral arms. 



3 GEMINI OBSERVATIONS 

The observations were conducted at the Gemini-North tele- 
scope in the years 2005 and 2006 using the CMOS Muhi-Slit 
Spectrograph in queue mode. All the observations were exe- 
cuted in better conditions than the minimum required (sky 
background of 50%, cloud cover of 70% and image quality 
of 70%), ensuring full spectrophotometric conditions of the 
data. 

At first the pre-images (Figures [T] to [3]) were observed 
in two filters: (g' and r'). To guarantee a continuous coverage 
of the GMOS field we applied different dithering patterns to 
compose a single frame in each filter. Since these images have 
better spatial resolution than the public data and they are 
flux calibrated, we used them to refine the H ll region selec- 
tion, as described before. The combination of these results 
with the morphological data allowed us to design the metal- 
lic masks where the slits were placed for the spectroscopic 
observation. Inclinations and position angles were estimated 
from the isophotes of the final images of each galaxy. Table 
[2] summarizes the information for these observations. 

After the mask design the spectroscopic observations 
were carried out doing individual exposures from 960 to 1200 
seconds using the B600_G5303 grism centred at two different 
wavelengths to cover the spectral range from 3500 A to 7100 
A. With this coverage and considering the systemic velocity 
of the galaxies the main spectral lines required for metallicity 
evaluation could be observed. No spectral dithering was used 
to cover the GMOS gaps in the final spectra. So, taking this 




Figure 2. Slits and elliptical fitting superimposed to the r'image 
of the galaxy NGC1042. The same definitions used in the previous 
picture are used here. Slits with a " G" sample galaxies in the field. 
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Figure 3. Slits and elliptical fitting superimposed to the r'image 
of the galaxy NGC6907. The definitions here follows those used 
in the two previous pictures. 



into account, the choice of H ll regions only considered the 
slits in positions that would not generate important spectral 
lines on the detector gaps. A CuAr arc lamp and a flat-field 
frame were observed in the sequence of the spectroscopic ac- 
quisition, while the telescope was still following the source, 
to guarantee the quality of the calibrations by avoiding any 
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Table 2. Observational parameters for the pre-imaging process of the galaxies IC0167, NGC1042 and NGC6907 in each one of the filters 
g'and r'. UT is the universal time when the observation started, texp is the exposition time, riexp is the number of exposures for the 
dithering pattern, PAinstr is the instrumental position angle and OIWFS is the USNO UCAC2 Catalog index of the star used as the 
on-instrument wavefront sensor. All the observations were conducted at 2x2 binned mode. 





IC0167 


NGC1042 


NGC6907 


Parameter 


g' 


r' 


g' 


r' 


g' 


r' 


UT 


16/8/2005 


16/8/2005 


6/9/2005 


6/9/2005 


1/8/2005 


1/8/2005 




14:31:36 


14:38:57 


12:58:18 


13:09:54 


08:03:12 


08:09:04 




150 


120 


240 


90 


360 


120 




5 


4 


8 


3 


12 


4 


PAinstr [ ] 


265 


265 


19 


19 


243 


243 


Airmass 


1.001 


1.001 


1.179 


1.163 


1.691 


1.66 


Seeing ["] 


0.99 


0.74 


0.78 


0.68 


0.63 


0.63 


OIWFS Star 


39427277 


39427277 


28845687 


28845687 


21894023 


21894023 



effect caused by instrumental flexures. The same OIWFS 
stars used in the pre-image process were used for the spec- 
troscopy. Information about the spectroscopic observations 
can be found in Tableland the details of the slits in Tables 
IXTItorMl 



4 DATA REDUCTION AND ANALYSIS 

Standard procedures for reduction of CMOS imaging and 
spectroscopy were followed. In both cases the general Gemini 
Data Reductio n Software was used. The details about this 
can be found in lScarano et al.l (|2008l ) for the specific case of 
NGC6907. The same procedures were carried out for IC0167 
and NGC1042. 

For each filter the multiple dithered frames were mo- 
saiced and co-added. This procedure improved the signal- 
to-noise ratio of the final images removing both cosmic 
rays and the gaps between the GMOS detectors. Since the 
spectroscopic data corresponds to a single frame, the cos- 
mic rays events were synthetically removed using the task 
GSCRREJ (more details about in the task documentation). 
In these cases the GMOS gaps were linearly interpolated. 
Wavelength calibration was performed using the individual 
arc lamps observed just after the spectroscopic acquisition. 
For each individual slit the spatial distribution was used 
to improve the spectral calibration. The sky lines and the 
continuum were removed from the main source using the 
contiguous data in the spatial direction of each slit. 



4.1 Photometry 

The photometric calibration in filters g'and r'was performed 
using the photometric standard stars supplied by the Gem- 
ini baseline, listed in Table [S] Usual procedures applying 
DAOPHOT IRAF tasks enabled us to recover the zero 
point magnitudes, taking into account the effects of the 
atmospheric exti nction and the corrections for the g alac- 
tic e xtinction by Schl egel. Finkbeiner fc David (|l99S ) and 
lAmo res & Lopine (20(^ Assuming the limit of detection 
of the galaxies as the 3a limit of dispersion of the local sky 
level, elliptical fittings were performed for the estimation of 
the inclination and position angle of the galaxies. However, 
as next explained, we did not use the parameters obtained 



in this way to derive the distances of H ll regions to the 
galactic centres. 

After the conversion of the g'and r'imagcs to the B and 
V b ands, using the e xpressions by iFukugita et al. (199^) 
and lHook et~al] l|2004 ). we obtained surface b r ightn ess pro- 
files similar to those presented by ICanzianI l|l998l) . How- 
ever, the inclination and position ang les that we deri ve do 
not match with prev i ous w orks like ICanzianI (|l998l ) and 
Ide Vaucouleurs et al.l (|l992i l. even when we apply correc- 
tions such as masking the data from the contribution of stel- 
lar fields, the interarm regions and the disturbed parts of the 
galaxies. But this is only part of reasons for giving preference 
to other methods to determine inclinations and position an- 
gles. The method of fitting ellipses to the isophotes, although 
commonly adopted, is based on the questionable hypothesis 
that the spiral galaxies isophotes are approximately circu- 
lar when seen face-on. This is particularly incorrect in the 
case of two-armed spirals with large pitch angles, for which 
the light distribution is naturally elongated in the direction 
of the extre mities of the arms, the so-called Stocks effect 
(|Stocklll955l ). The other methods available are the kinematic 
method, which consists in finding the axes of the spider di- 
agrams or iso- velocity contours in H I maps, and spiral-arm 
fitting, which is based on the assumption that large parts 
of the arms are logarithmic spirals. Our group performed 
H I observations with the GMRT (Giant Meterwave Ra- 
dio Telescope) of the three galaxies, but fo r the moment, 
the r esults are published only for NGC6907 jScarano et al.l 
l2008l ). where a detailed discussion of its inclination can be 
found. While the other results are not published, the con- 
tradiction between photometric and kinematic results can 
be seen from the orientation of the velo city fields presented 



for NGC1042 bvlKornreich et al.l ll2000l) and for IC0167 by 
Ivan Moorseil (|l988l '). On the other hand.lMal (|200lf ) proposed 
a method that uses the spiral arms fitting, and applied it to 
several galaxies, including IC0167 and NGC6907. Applying 
his method to both arms of NGC1042 we got consistent val- 
ues for inclination at a given position angle. We found that 
the kinematic and spiral arm fitting methods give similar 
results, which differ from the isophotal ellipse fitting. We 
conclude that the spiral arm fitting method is reliable in 
the present cases, and adopted its results in the following 
analysis (Tabled. 

The radial surface brightness profiles (Figure |4]) were 
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Table 3. Observational details for the CMOS spectroscopy of the galaxies IC0167, NGC1042 and NGC6907 in 2005 and 2006. UT is 
the universal time when the observation started, texp is the exposition time Ac is the central wavelength of the dispersed light, Band 
is the spectral range coverage, n^m is the total number of slits. The instrumental position angle was the same used for the pre-images 
and an 1 arcsec slit width was adopted in all observations. In 2005 the height of the slits were fixed in 5 arcsec but in 2006 their sizes 
changed to improve the number of observed H II regions. The spectral resolution achieved is around 1700. 



IC0167 NGC1042 NGC6907 



Parameter 


2005 


2006 


2005 


2006 


2005 


2006 


UT 


6/9/2005 


23/8/2006 


5/11/2005 


24/8/2006 


2/9/2005 


22/8/2006 




11:40:27 


14:41:54 


10:34:08 


14:56:00 


06:04:33 


09:30:27 




960 


1200 


1200 


1200 


960 


1200 


Ac [A] 


5000 


5900 


5000 


5850 


5000 


5950 


Band [A] 


3500-6300 


4400-7200 


3500-6300 


4350-7150 


3500-6300 


4450-7250 




34 


52 


35 


68 


36 


57 


Airmass 


1.06 


1.018 


1.154 


1.137 


1.618 


1.453 


Calib. Star 


G191B2B 


Feige34 


G191B2B 


Feige34 


G191B2B 


Feige34 



Table 4. Photometric and morphologic results for IC0167, 
NGC1042 and NGC6907 using GMOS. The values with a "*" 
are from Ma (2001). For the photometry, the symbol m is 
used for total magnitude, S for surface brightness, measured in 
mag/arcsec~-^, M is the absolute magnitude and L the luminosity, 
in Lq . For the morphology, i and (p are the inclination and the po- 
sition angles {isoph index for isophotal elliptical fitting and spir 
index for the results derived from the spiral arms), RAq and Decg 
are the equatorial coordinates of the spiral arms centre (which co- 
incide with HI velocity center as mentioned in the text), a is the 
pitch angle of the spiral arms, all in degrees and finally a and b 
are major and minor semi-axis of the ellipse, in arcmin. 



Parameter 


IC0167 


NGC1042 


NGC6907 


mo^g 


31.49 ± 0,15 


31.47 ± 0,16 


31.4 ± 0,15 


mo,r 


31.79 ± 0,17 


31.77 ± 0,21 


31.72 ± 0,14 


nig 


11.11 ± 0,29 


9.84 ± 0,20 


10.45 ± 0,04 


nir 


10.26 ± 0,27 


9.16 ± 0,19 


8.90 ± 0,03 


^9] 


21.95 ± 0,57 


21.80 ± 0,44 


21.3 ± 0,08 




21.17 ± 0,56 


20.95 ± 0,44 


19.7 ± 0,07 


Mb 


-21.07 ± 0.47 


-20.63 ± 0.41 


-21.70 ± 0.35 


Lb [10^0 


3.9 ± 1.7 


2.6 ± 1.0 


7.0 ± 2.2 


Sf. 


26.26 ± 0,57 


26.33 ± 0,44 


25.74 ± 0,08 


sr. 


25.44 ± 0,56 


25.4 ± 0,44 


24.86 ± 0,07 


RAo 


27.785629 


40.099802 


306.277600 


Deco 


21.912776 


-8.433441 


-24.809200 




1.82 ± 0.04 


2.49 ± 0.15 


1.47 ± 0.02 


^isoph 


1.15 ± 0.03 


2.01 ± 0.10 


1.29 ± 0.02 


^isoph 


51.5 ± 3.0 


36.3 ± 3.1 


29.1 ± 3.0 


4^isoph 


73.1 ± 15.8 


12.5 ± 8.5 


254.1 ± 3.3 


^spir 


38.0 ± 3.0* 


29.0 ± 2.9 


49.5 ± 3.0* 


4'spir 


134.0 ± 3.0* 


277.4 ± 5.1 


239.9 ± 3.0* 


a 


26.6 ± 1.9* 


13.3 ± 2.5 


23.5 ± 5.0* 



obtained performing the integration of the flux on ellipti- 
cal rings with the same thickness of the seeing and following 
the parameters of projection imposed by the spiral arms (Ta- 
ble 14)1. Since there is an i nteraction between N GC6907 and 
NGC6908, confirmed by IScarano et al] (j2008l ). a detailed 
discussion of the photometry of NGC6907 can be found in 
that paper. 



4.2 Spectroscopy 

With the spectrophotometric calibration stars supplied by 
the Gemini baseline (Table [3]) we determined the sensitivity 
function and then each spectrum could be flux calibrated. 

Considering that all spectral lines have their wavelength 
systematically changed by the systemic velocity of the galax- 
ies, and locally changed by the projection of the rotation 
curves o n the line of sight, we used the IRAF package 
RVSAO (|Kurtz fc MinkI Il998l ) to determine radial veloci- 
ties and identify the typical spectral lines observed in H 11 
regions by cross-correlating a template spectrum to the ob- 
served spectra. The measured velocities and their errors are 
given in Tables lAll to IA8I We then integrated the flux of 
lines, performing the following steps: 

(1) According to the galactic coordinates of each slit the 
related spectrum was corrected by the galactic extinction 
usi ng the reddening calcula ted by the code EXTIN written 
bv lAmores fc Lepind (l2005t) and an ID L adaptation of the 
code FMCURVE bv lFitzpatrickl l|l999t ) caUed FM.UNRED; 

(2) Using the expected ratios between Balmer lines 
(|Osterbrockl Il989l ) we measured the flux of the hydrogen 
lines and estimated the intrinsic reddenings of each spec- 
trum employing the relations written by Fitzpatrick (19991), 
which were introduced in the FM_UNRED code to correct 
the spectra by the intrinsic reddening; 

(3) Taking into account the wavelengths determined for 
all recognized spectral lines we performed the integration of 
the flux of them, by considering the robust mean of the area 
under the line proflle evaluated by the following procedures: 
(a) Gaussian fltting; (b) Lorentzian fltting; (c) numerical 
integration; (d) double gaussian fitting; 

(4) With the fluxes and uncertainties evaluated in the 
previous step, the metallicities were calculated using sta- 
tistical methods to determine O a bundances. The me thods 
applied were the R23 method o f IPaeel et all (jl979t ) with 
the conside rations of [McGaughl (19941 ), the [O ii i] /[N 1 1] 
method of IPettini fc Paeell ll2004l) and [St asinska feOOfit ). 
the [N u]/Ha metho d of IPettini fc Paeel (.2004 ). the 
[A r iii]/[0 I I I] me thod of Stasihskal (I2OO6I ) and the p-method 
of lPilvueinl (|2000l ) and IPilvueinl (|200lf ). 



We next present more details on the steps described 
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Figure 4. g' and r' radial surface brightness (top) and color profiles (bottom). Remark that in both the order of the filters and the scale 
are not conventional. 



above. Since the interstellar medium affects differentially the 
flux of the spectral lines, the correction of the spectra by the 
extinction is fundamental to estimate metallicities. To do 
this we need to distinguish two contributions: one from our 
Galaxy (the galactic extinction) and the other internal to the 
observed galaxies (the intrinsic extinction ). A model for the 
lalact ic extinction is well established bv lAmores fc Lepind 
20051 ) and we applied their model to correct all spectra by 
the galactic flux losses. Supposing that the remaining dif- 
ferences in the ratio of the Balmer lines are a consequence 
of the intrinsic extinction in the observed galaxies and that 
their extinction laws are similar to the Galaxy extinction 
law, each spectrum was corrected again by determining the 
reddening f r om th e Balmer line ratios and using it in the 
iFitzpatrickl ((1999') code. In spite of the evidences from the 
Megellanic Clouds that extragalactic reddening laws may 
not be rigorously the same one we ob serve for our Galaxy , 
the comparison between the results of Gordon et al.l (|2003| ) 
for the Megellanic Clouds with the IFitzpatrickl ( 19991 ) ex- 
tinction law reveals that at least in the optical part of the 
spectrum, where the O abundances are calculated, this hy- 
pot hesis may be assumed. This was a lready done in the past 
(eg. lMisselt. Clavton fc Gordonll 19991 , working with 11 spiral 
galaxies) and it has the advantage of correcting the rising 
of the extinction as a function of the galactic inclination 
l|Unterborn fc RvdenI [2008. ) . The Tables IBTI to lB6l contain 
the values we got for intrinsic extinctions. Typical spectra 
of each one of the observed galaxies corrected for both ex- 
tinctions can be seen in Figure [5| Ultimately the results 
would be the same if we ignored the extinction components 
and only the total reddening correction using the Balmer 
lines were considered. 

The option of measuring the fluxes using four proce- 
dures was a way to automatically register the differences 
between the spectral lines profiles in each spectrum. The ro- 
bust mean of these fluxes is equivalent to the mean of the 
two best fitting procedures, since in this method the "dis- 
crepant" values are discarded. In our case the best fitting 
procedures were the Gaussian fits and the numerical integra- 
tion. But the mean betw een these two p r ocedu res is exactly 
the method adopted by IZaritskv et al.l (|l994l ) to measure 



the line fiuxes of his sample. The advantage of our method 
is that it allowed us to automatically compare and iden- 
tify profiles affected by cosmic rays remnants, bad sky line 
subtraction, lines with unusual profiles and blended lines. 
We adopted uncertainties associated to the robust standard 
deviation of the measured fiuxes in such way that larger 
uncertainties are a consequence of less defined profiles and 
lines with lower signal-to-noise ratio. These results were ver- 
ified by computing the Poissonian errors directly from the 
number of photon counts in the lines and the results are in 
perfect agreement with our method. Typically these values 
are smaller than 10% but considering differential effects each 
spectral line has its own typical value (see Tables [CTI to ICSp . 

One of these effects is the differential atmospheric re- 
fraction. Depending on the airmass, seeing, slit width and 
slit orientation relative to the parallactic angle the observa- 
tions may be more or less affected by this kind of refraction. 
According to our specifications, observations were conducted 
in seeing conditions better than 0.7", while the standard slit 
width of 1" was adopted for all objects. Since for the MOS 
observations the position angles of the slits are fixed and 
our observations were carried out in queue mode, we were 
not able to tune the slits position angles to the parallactic 
angles. Nevertheless, except for the observation of NGC6907 
in 2005 all observations were performed with position angles 
of the slit differing less the 15 degrees from the parallactic 
angle. Unfortunately NGC6907 is always observed in large 
airmasses at Mauna Kea, and this affected both observations 
of this galaxy. 

Considering only the differential wavelength effect of the 
airmass on the atmospheric refraction, we verified that the 
[O ll] spectral line was severely affected in the observations 
of NGC6907 in 2005. For these observations the center of 
the H 11 regions were deviated at least 0.5" outside the slit 
width; this means that the observed [O ll] lines come pre- 
dominantly from the borders of the H ll regions. Moreover, 
the slit orientation relative to the parallactic angle in 2005 
was almost 80 degrees, which means that more than 85% of 
the [O ll] emission line was not detected. 

Fortunately the situation was different for all the other 
observations. Taking into account the redshifts of the galax- 
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Figure 5. Typical spectra of the galaxies IC0167 (top), associated to slit 18 (2006), NGC1042 (middle) from slit 21 (2006) and NGC6907 
(bottom) related to the slit 29 (2006). Each spectrum combines the data from 2005 and 2006 observations 



ies, the worst airmasses and the largest deviation of the 
sht orientation relative to the parallactic angle, the [O ll] 
flux losses represents less than 5% of the total [O ll] emis- 
sion. This is the particular situation of NGC1042 observed 
in 2005. Since IC0167 was observed almost in the parallac- 
tic angle and airmass 1, there was no effect of atmospheric 
refraction. Furthermore, for the 2006 observations we only 
used spectral lines above H'y, for which the atmospheric re- 
fraction effects are negligible given our slit widths. 

Another thing that must be considered is the underly- 
ing Balmer absorption. The corrections are usually done by 
measuring the equivalent widths of the Balmer l ines and ap- 
plyi ng the procedures by iMcCall. Rvbski fc Sh ields (1985) 
and | Oev fc Kennicutti ('1993') . According to ^arits kv et al.l 
such correction amounts to less than 10% for 75% of 
the regions he studied. Given that for most of the spectra 
we observed there is no evident absorption profiles in Ha, 
Hp or i/7 (used to correct the spectra for reddening and as 
references for abundance determinations) we opted to elim- 
inate from our analysis the objects for which the Icr level 
of the background affected by the Balmer absorption rep- 
resents more than 10% of the peak emission. It represents 
less than 20% of the observed regions in 2005 and about of 
10% of our sample observed in 2006. Given the proportions 
presented by Zaritsky we believe that the worst effect of the 
Balmer absorption was eliminated from our sample. 



5 RESULTS AND DISCUSSION 

The first step to determine O gradients is to evaluate the 
O abundances and the radial distances inside de galactic 
planes. Following the procedures mentioned in the previ- 
ous section, the fiux of each spectral line needed to calcu- 
late the O abundances using the statistical methods was 



determined and registered in Tables ICll to IC3I Some indi- 
vidual lines may present underestimated uncertainties, nev- 
ertheless the errors on the abundances, derived by propa- 
gating the flux uncertainties of all spectral lines involved, 
are around 0.2 dex, coherent with those mentio ned in the 
literature (see IPilvugiiiT Vflchez fc Continill2004l and refer- 
ences therein). Using the inclinations, position angles and 
the galactic centre coordinates determined using the spiral 
arms (Table |4} , the distances to the H 11 regions sampled 
by the slits (Table s [ All to IA8I) were calc ulated with the ex- 
pressions given bv IScarano "et al.1 l|2008l ). These expressions 
intr oduce importan t corrections to the more traditional ones 
(eg. iBegemanll 19871 ) . For the galaxies studied here these cor- 
rections reach up 20% of the distances calculated with the 
previous procedures. Since the deviations on the corotation 
radius range between 2 and 3 kpc the corrections are needed 
to avoid a too large smoothing of the radial distribution of 
metallicity. 

For each galaxy the systemic velocities were obtained 
by taking into account the radial velocities measured from 
all the observed spectra and calculating the weighted mean 
of their distribution. Such procedure is a raw measurement, 
which assumes that the receding and the approaching sides 
of the galaxies were evenly sampled. In spite of that, the 
results are in agreement with those found in the literature 
(Table[T||. A few objects were found to be background galax- 
ies or isolated objects instead of H 11 regions belonging to the 
galaxies we study here; they were eliminated from the sam- 
ple based on their velocities. The velocity distribution of the 
H II regions of each galaxy is approximately Gaussian, and 
we discarded the objects more than 3 HWHM (half width 
at half maximum) off from the center of the distribution. 

Remembering that each observational run was opti- 
mized for a given spectral range we present in Figure [6] the 
best O abundances calculated for each galaxy using the spec- 
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tral lines available in that run. Since in 2005 observations 
the [O ll] line was present and Ha was not, we applied the 
R23 based-methods to determine O abundances, represented 
here by the p-method (Pilvugin 2000 and Pilyugin 200ll). On 
the other hand, for the 2006 observations, the [O ll] line was 
out of the range and only the methods that use the Ha and 
Hp lines could be applied, i n particula r [O Il l]/[N II] meth- 
ods, represented here by the IStasiiiskal (|200 6l) method. The 
advantage of the p-method is that it can provide O abun- 
dances with precision comparable with the direct methods, 
based on the temperature sensitive line ratios, however it is 
double- valued at low abundances. Note that the 2005 obser- 
vations could only be corrected for extinction by measuring 
the Hp to H'y ratio, since Ha was not available. This pro- 
vides a poorer correction than the Ha to HjS ratio. In con- 
trast to the p-method, the [O lll]/[N ll] Stasihska's method 
is single valued, with the ad vantage that it is relatively in- 
dependent of the reddening (|Stasinskall2006l ). 

A constant gradient has been the most commonly 
adopted law in the study of metallicity of galaxies. This is 
a first approximation, not a choice dictated by theory. For 
instance, most chemical abundance models adopt star for- 
mation rates proportional to some power of the gas density, 
and most often the gas density presents a peak at several kpc 
from the center. The stellar density in the disk of our Galaxy 
is better described by Kormendy's fun ction than by an ex- 
ponential law (see iLepine et al.|[200oi V We make here the 
choice of fitting the data with 4th order polynomials. This 
does not correspond to a theoretical model of galactic struc- 
ture; the polynomial fitting is only adopted as a smoothing 
method instead other methods like splines or Gaussian fil- 
tering, which could be used alternatively. One advantage of 
the polynomial method is that it gives the position of min- 
ima and inflections in an easy way. The choice of the 4th 
order corresponds to the amount of details that we are will- 
ing to reveal. For instance in our Ga laxy, the observations 
of Cepheids (|Andrievskv et al.l 1200^ ) show that there is a 
strong metallicity gradient in the inner regions, followed by 
a plateau, followed again by a another strong gradient. Such 
a behavior, that we expect to observe in other galaxies as 
well, can be approximated by a 4th order polynomial. 

It is known that the different statistical methods used 
to calculate the O abundances can result in different values 
for a same observation, and they can produce different dis- 
persion of the data with respect to an average abundance 
profile, and also small differences in the gradients, specially 
for those methods which do not depend directly on the O 
ionic abundances. In our observations the largest differences 
occurred between the p-method and all the other mentioned 
methods. This seems to be a consequence of the strong de- 
pendence of the p-method on the [O ll] emission line, which 
is observed at the limit of the instrumental sensitivity and 
it is strongly affected by the reddening and the parallactic 
angle misalignments. 

For IC0167 most of the methods applied here point to- 
wards the existence of a very smooth minimum in the O 
abundance profile, which is shallow er than the one of ou r 
Galaxy, according to Mishurov. Lepine fc Acharoval (|2002l ). 
In particular, the distribution produced by the p-method is 
more dispersed than the results for the [O lll]/[N ll] method, 
however the minima in the O abundance obtained with the 
two methods almost coincide. The median of the minima 



and inflections found using all the methods applied to this 
galax;y is 14.7 ± 2.6 kpc. Obviously it is necessary to be cau- 
tious in the interpretation of the fitted curves. The trend 
could be fitted by a straight line and the evidence for an 
inflection is not very strong in this case. 

On the other hand, for NGC1042, the abundance dis- 
persion is less pronounced and a plateau is present in the 
O abundance profiles of this galaxy obtained by means of 
the [O in]/[N ll] p and R23-based methods. This plateau 
could possibly be interpreted as being a consequence of the 
corotation as well, but in this case the minimum is too shal- 
low to contrast with the dispersion of the data. The disper- 
si on resulting from the tw o calibrations of [N n]/Ha method 
of lPettini fc Pagell (|2004l ') and the [Ar iii]/[0 in] is so high 
that no consistent information can be extracted. Since the 
point of inflection is a point which is close to being a min- 
imum (see the lower curves in Figure |6] for NGC1042), we 
could speculate that it is also an indicator of the corotation. 
The median of the inflexions of the abundance curves for 
NGC1042 is 8.2 ± 2.8 kpc. Interestingly, at this same posi- 
tion a small bump also can be observed in the color distribu- 
tion of this galaxy (Figure |4ll. This might be connected with 
corotation as well, since a gap in the density distribution of 
young stars can be expected at corotation, as it happens in 
our Galaxy (jAmores. Lepine fc Mishurovll2009l ). The lack of 
young stars would make this region slightly redder than its 
neighborhood. 

Finally, a bimodal behavior in the radial distribution 
of O is found for NGC6907 using the [O iii]/[N ll] method. 
Since the Argonium line is not detected along all the galaxy, 
the spatial distribution of metallicity derived from this ele- 
ment is inconclusive. The same happens using the [N ll]/ Ha 
method, which results in O abundances with large disper- 
sion at radii beyond 15 kpc. Unfortunately the observations 
of 2005 were not performed near the parallactic angle and 
for this reason the measurements of the [O ll] lines are not 
reliable, causing a huge dispersion of the O abundances de- 
rived by the R23 and p-method. Since the nucleosynthetic 
origin of the nitrogen may shift from secondary to primary 
in low abundances H ll regions we need to be more cautious 
to interpret the inflexions in the NGG6907 abundance distri- 
bution. The median of the radii of the mini ma found using 
the ot her statistical methods is 21.1±3.7 kpc. lScarano et all 
(l2008l ) have shown that for this galaxy there is a minimum 
in the H I gas distribution between 20 and 30 kpc, which 
can be related w ith the same e f fect o f the corotation found 
in our galaxy bv lAmores et al.l (|2009l ). 

The interpretation of the gradient of metallicity for 
NGC6907 may seem dangerous, sinc e this galaxy i s inter - 
acting with NGC6908 as discussed bv lScarano et al.l l|2008l l. 
However the same authors have shown that the influence of 
this galaxy on the NGC6907 gas distribution is restricted to 
about 20° around NGC6908, in azimuthal angles measured 
in NGC6907 galactic plane. Except for the spectra sampled 
by the slit 25 in the 2006 run, all the other slits associated to 
radii greater than 15 kpc are situated on the side opposite 
to the one where the interaction with NGC6908 takes place. 
Similarly to what happens with the rotation cur ve, which is 
not perturbed on that side (|Scarano et aLllioOSl ). we expect 
that the metallicities of the H ll regions presented here are 
not affected by the interaction. 

Are the polynomial fits really better than the tradi- 
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Figure 6. Radial O abundance, fitted by a 4tli order polynomial (top), the derivative of the fitted curve (middle) and the distribution 
of the excitation parameter P (bottom). The stars represent the results of the 2005 observations, analyzed with the Pilyugin's method, 
and the circles symbolize the observations of 2006, analyzed using the Stasihska's method. For each case the opened symbols indicated 
the typical uncertainties. The vertical lines labeled with a RcR indicated the estimated position of the corotation radius and those 
labeled with a DO25/2 mark the position of the isophotal radius where the surface brightness falls to 25mag /arcsec^ . The panels are: 
(a) IC0167 (left), (b) NGC1042 (center), (c) NGC6907 (right). In this last case the differential refraction leads to a so huge scatter when 
the Pilyugin technique was applied, so it was not used in the further interpretations. 



tional straight line fits? It should be remembered that we 
do not consider that the 4th order polynomials are models, 
but only a technique used for locating changes in the slope. 
If the changes in slopes and plateaux are real then, in princi- 
ple, the polynomial fit should be better. But of course, a 4th 
order polynomial always produces a better fit than straight 
line, as long as the rms deviations of the data with respect to 
the fitted curve are taken as the measure of the quality of the 
fit. To determine if a polynomial fit is effectively a meaning- 
ful choice, one must compare the chi-square divided by the 
degree of freedom N — k — 1, where is the number of data 
points and k the order of the polynomia l (see the discussio n 
in Chapter 15 of Numerical Recipes ( (|Press et al.l [l993 )'). 
We performed these tests, and the results can be summa- 
rized as follows: after correction for the degree of freedom, 
the adjustments by 4th order polynomials are slightly better 
(the chi-square obtained with straight lines are larger by a 
factor which ranges from 2 to only a few percent). In other 
words the straight lines are not the best choice, but they 
cannot be excluded on statistical grounds. Testing different 
orders of polynomials from 2 to 6, in all cases the 4th order 
is slightly better than all the others except for NGC1042 for 
which the 3rd order polynomial gives a slightly smaller (3%) 
normalized chi-square. This last result still suggests that an 
infl ection point is p resent . 

IPilvuginI (|2003h argued that the bends in the slopes of 
radial abundance gradients in the disks of spiral galaxies 
is a consequence of a systematic error involving the exci- 
tation parameter P, which would produce realistic O abun- 



dance in high-excitation H 11 regions, but would overesti- 
mate this abundance in low excitation H 11 regions. For a 
measured value of R23, there are two possible solutions for 
the O abundance. For instance, according to Pilyugin, the 
positi ve slope of the observed O abundance bv lRov fc WalshI 
('1997') in the external regions of the galaxy NGC1365 would 
be changed into a negative slope, and the break would dis- 
appear, if one used the lower branch of the graph of O 
abundance versus R23 for these regions. The question, then, 
is when one should move from one branch to the other, 
to use co rrectly th e method. According to Pilyugin's cali- 
brations (jPilvuginlliooa^ . the upper branch corresponds to 
12 + log{0/H) > 8.15. As can be seen in Figure[Sl the slope 
breaks are situated above this abundance threshold for two 
of the galaxies studied here (NGC1042 and NGC6907), so 
they cannot be explained by a change of the O abundance 
versus R23 law. One argument given by Pilyugin to justify 
the existence of bends above the previous limit is that the 
less the value of the excitation parameter P the more the 
oxygen a bundance obta ined with the R23-method is overes- 
timated l|Pilvuginll2o"o3 '). However, even with an increasing 
behavior of the excitation parameter at radii larger than the 
radius identified as the corotation radius for NGC1042, the 
overall decreasing behavior of the radial metallicity distri- 
bution is not flattened by the almost linear radial increase of 
the excitation parameter P. It only presents a small step in 
the region where the corotation seems to occur. Another im- 
portant point to be considered is that, in contrast to the R23 
or the p-methodthe [O in]/[N 11] method is single- valued and 
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for the galaxies observed here we verified minima and inflex- 
ions independently of the R23-based methods. One might 
worry that [O in]/[N ll] could depend upon a second pa- 
rameter near co-rotation, and the behavior of the excitation 
parameter might even suggest a correlation with the corota- 
tion radius, but such an hypothesis would have to be inves- 
tigated in a large sample of galaxies, and for the moment, it 
is not supported by any theoretical prediction. 

This is not the flrst time that breaks in the radial dis- 
tribution of metallicity are associated to the corotation ra- 
dius. The break observed by Roy & Walsh in NGC1365 
is real, as it has been observed using difi'erent calibrations 
and not only R23, and in addition, the break appears at 
12+loc i(0/H) — 8.7, well in the upper branch defined by Pi- 
lyugin. IRov fc WalshI (|l997l ) verified that the position of the 
metallicity break that they fou nd in NGC1365 is beyond th e 
corotation radius found by Jo rsater fc van Moorsell (|l995l ). 
Remembering that the Mishurov's model for our Galaxy , 
as well as the more recent one by lAcharova et al.l (j20im . 
claims that the chemical evolution of a galaxy is propor- 
tional not only to the difference between the spiral pattern 
speed and the angular velocity of the rotation curve, but 
also depends on the surface density of the gas, so a small 
displacement of the metallicity break with respect to the 
corotation radius can be understood. In NGC1365, there 
is an intense star formation activity in the bar, at a ra- 
dius slightly smaller than the corotation radius, in a region 
where the gas density is higher than average. Slightly beyond 
the corotation radius, there is stee p decline in the gas den- 
sity jjorsater fc van Moorsel|[l995l ). The presence of a strong 
gas density gradient across the corotation radius displaces 
the metallicity minimum simply because the star-formation 
rate depends strongly on that density (see the details of 
Mishurov's model). 



ent with the velocity fields found by Scarano et al.l l|2008h , 
iKornreich et al.l (|2000l ') and Ivan Moorsell l|l988l V 

The first spectroscopic run was optimized for the blue 
part of the spectra, for which the R23-based methods could 
be applied, in particular the p-method, while the second run 
was optimized to the red part of the spectra, and the [N ll]- 
based methods could be employed. The number of observed 
and effectively used spectra in this project changed accord- 
ing to the run but with the observations of 2006 we overcome 
the minimum data sample advocated bv lDutil fc Rovl (|200ll ) 
for an ideal measurement of the metallicity gradient. All 
data were corrected for galactic and intrinsic extinctions and 
the data affected by the underlying Balmer absorption was 
removed from the analysis. By fitting polynomials of differ- 
ent orders to the radial metallicity distribution of the three 
galaxies, we found that the 4th order polynomials produces 
better fits than first order (straight lines) in all the cases, 
even when correcting the chi-square for the larger number of 
degrees of freedom of the 4th order polynomial. The radii of 
the minima or points of inflection derived from the statistical 
methods of determining the abundances adopted here are in 
relatively good agreement. We recognize, however, that since 
the gradients and their variations have small amplitudes, we 
cannot totally exclude the possibility of an interpretation of 
the data in terms of straight lines. Furthermore, since the 
Canzians method only gives us the best candidates of galax- 
ies that have the corotation radii inside the optical disk, it is 
not possible for the moment to clearly associate the changes 
in gradient slopes with corotation. If we assume that the 
minima and inflections are situated at the corotation ra- 
dius, for IC0167, NGC1042 and NGC6907, the corotation is 
at 14.7±2.6, 8.2±2.8 and 21.1±3.7 kpc respectively. Further 
studies have to be conducted to verify if these estimates of 
corotation radius are conflrmed by other methods. 



6 CONCLUSIONS 

The analysis of the gr adient of metallicity of our Galaxy by 
iMishurov et al.l (|2002l ) leads us to infer that in other galaxies 
as well, we should expect that minima or inflexions in the 
radial gradient of metallicity could be correlated with the 
corotation radius. One indication that the same process also 
happens to other galaxies was obtained with the correlation 
found between the minima and inflexions in the metallicity 
distribution, using published data and the procedures pre- 
sented here, and the corotation r adius from different refer - 
ences available from the literature (|Scarano fc Lepindl20ld ). 
In order to test this prediction we performed photometric 
and spectroscopi c observations of three of the best candi- 
dates pointed bv lCanzianI (|l998h to have the corotation in- 
side the optical disk, IC0167, NGC1042 and NGC6907. 

Using images obtained with the Gemini Telescope, we 
conducted a careful procedure to select H ll regions to be 
observed with the GMOS. To avoid the problems with the 
isophotal elliptical fittings found for these galaxies, caused 
by their prominent spi ral structu re, we adopted the proce- 
dure recommended bv iMal (|200ll ) to determine the inclina- 
tion and the position angles. This allowed us to calculate 
more reliable distances in the galactic plane, since for these 
galaxies the spiral arms provide results which are coher- 
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Table A3. Correspondences between the slits observed in 2006 
(ID06) and the slits observed in 2005 (ID05) for the galaxy 
IC0167. 



IC0167 - Correspondences 2006 / 2005 



ID06 


ID05 


ID06 


ID05 


ID06 


ID05 


1 


24 


15 


6 


24 


9 


2 


25 


16 


10 


25 


8 


3 


21 


17 


13 


26 


44 


4 


20 


18 


15 


27 


43 


5 


42 


19 


16 


28 


17 


7 


26 


20 


14 


30 


4 


8 


23 


21 


12 


31 


7 


9 


22 


22 


11 


34 


2 


11 


18 


23 


5 







APPENDIX A: POSITIONS, DISTANCES AND 
VELOCITIES ASSOCIATED TO THE SLITS 

In this appendix we compile the information about the sky 

coordinates of the slits and its height (RA (J2000), Dec 
(J2000), Ay), the correspondent face-on polar coordinates 
measured from the kinematic centre of the galaxies (r, 9), 
the cross-correlated velocities evaluated from the observed 
spectra (vots), the velocity dispersion (av^^^) and the num- 
ber of lines detected (nun) and effectively used on the cal- 
culations (Uus). 
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Table Al. Information a.lxnit the sjjoctra oljsoi'vod foi' IC0167 in 2005. 



IC0167 - Generic Spectral Information on the Slit - 2005 Observation 



ID 


RA 


Dec 


Ay 


r 


6 






n^s 


"iin 




n 


[°] 


[ ] 


[ ] 


[°] 


[km / s] 


[km / s] 






1 


27.81954 


21.94981 


5 


222 


-88 


1620 


160 


5 


8 


2 


27.82779 


21.92064 


5 


171 


-52 


74130 


46 


9 


11 


4 


27.81574 


21.94136 


5 


183 


-84 










5 


27.80700 


21.92086 


5 


95 


-62 


2962 


47 


12 


14 


6 


27.80872 


21.92206 


5 


104 


-63 


2937 


19 


11 


13 


7 


27.81970 


21.93063 


5 


163 


-69 


-582 


77 


6 


10 


8 


27.81044 


21.91590 


5 


98 


-48 


2983 


42 


8 


9 


9 


27.80664 


21.91318 


5 


80 


-42 










10 


27.80330 


21.90819 


5 


65 


-25 


2977 


56 


10 


14 


11 


27.80114 


21.90644 


5 


59 


-17 


2969 


11 


18 


20 


12 


27.79967 


21.90658 


5 


54 


-15 


2962 


54 


11 


15 


13 


27.79671 


21.90507 


5 


46 


-4 


2878 


35 


6 


11 


14 


27.79455 


21.90426 


5 


43 


6 


3042 


86 


9 


14 


15 


27.78900 


21.91500 


5 


17 


-74 


2935 


41 


15 


16 


16 


27.78563 


21.91277 


5 





42 


2934 


81 


8 


9 


17 


27.78760 


21.91856 


5 


27 


-110 


2903 


22 


7 


7 


18 


27.78301 


21.90939 


5 


19 


88 


2909 


13 


15 


18 


19 


27.77967 


21.92359 


5 


45 


-156 


2937 


35 


8 


12 


20 


27.77690 


21.92238 


5 


45 


-170 


2940 


100 


7 


10 


21 


27.77587 


21.92118 


5 


44 


-177 










22 


27.77214 


21.91953 


5 


52 


168 


2886 


44 


13 


15 


23 


27.76972 


21.91996 


5 


61 


165 


2896 


83 


10 


11 


24 


27.76830 


21.92109 


5 


67 


167 


2862 


22 


10 


11 


25 


27.76555 


21.91926 


5 


75 


158 


2866 


68 


11 


13 


26 


27.76441 


21.91773 


5 


78 


153 


2873 


55 


11 


12 


27 


27.76197 


21.91504 


5 


88 


145 





160 


3 


9 


28 


27.75883 


21.90606 


5 


112 


125 


2921 


20 


14 


17 


29 


27.75690 


21.91215 


5 


110 


138 


-400 


180 


5 


8 


30 


27.75034 


21.91627 


5 


131 


145 










31 


27.81456 


21.92928 


5 


142 


-71 










32 


27.82522 


21.91857 


5 


158 


-50 


13670 


140 


3 


6 


33 


27.74418 


21.90626 


2 


166 


130 










40 


27.74569 


21.94885 


2 


186 


-176 










41 


27.81480 


21.89176 


2 


124 


-3 










42 


27.75487 


21.89852 


5 


143 


114 


2252 


92 


9 


10 


43 


27.80357 


21.91290 


5 


68 


-41 










44 


27.79156 


21.91796 


5 


35 


-82 


2912 


60 


12 


12 
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Table A2. Information aliont the spt-ctra olwcnvcl for IC0167 in 2006. 



IC0167 - Generic Spectral Information on the Slit - 2006 Observation 



ID 


RA 


Dec 


Ay 


r 


6 






n^s 






n 


n 


[ ] 


[ ] 


[°] 


[km/s] 


[km/s] 






1 


27.76827 


21.92110 


3 


67 


167 


2832 


36 


17 


18 


2 


27.76503 


21.91920 


3 


77 


158 


2749 


54 


8 


14 


3 


27.77588 


21.92118 


3 


44 


-177 


2839 


28 


15 


16 


4 


27.77720 


21.92236 


3 


45 


-169 


2954 


54 


12 


16 


5 


27.75487 


21.89853 


3 


143 


114 


133706 


14 


5 


5 


6 


27.75374 


21.88457 


3 


187 


98 


141122 


60 


10 


11 


7 


27.76441 


21.91776 


3 


78 


153 


2885 


37 


17 


18 


8 


27.76970 


21.91980 


3 


61 


165 


2818 


53 


14 


14 


9 


27.77215 


21.91954 


5 


52 


168 


2879 


10 


16 


18 


11 


27.78302 


21.90939 


3 


19 


88 


2894 


29 


15 


20 


13 


27.75782 


21.90430 


4 


119 


122 


128188 


82 


10 


11 


14 


27.76476 


21.89109 


7 


133 


94 


63376 


48 


8 


8 


15 


27.80871 


21.92206 


3 


104 


-63 


2897 


30 


13 


17 


16 


27.80330 


21.90818 


3 


65 


-25 


2957 


42 


15 


16 


17 


27.79624 


21.90514 


5 


45 


-3 


16072 


75 


11 


16 


18 


27.78900 


21.91499 


5 


17 


-74 


2934 


19 


17 


19 


19 


27.78563 


21.91277 


3 





31 


2883 


64 


9 


15 


20 


27.79458 


21.90438 


5 


43 


5 


2956 


43 


15 


19 


21 


27.79969 


21.90659 


3 


54 


-16 


2942 


33 


15 


18 


22 


27.80113 


21.90645 


6 


59 


-17 


2949 


27 


21 


22 


23 


27.80697 


21.92082 


5 


95 


-62 


133300 


380 


2 


3 


24 


27.80665 


21.91318 


3 


80 


-42 


2962 


30 


18 


23 


25 


27.81044 


21.91590 


6 


98 


-48 


2945 


17 


16 


21 


26 


27.79155 


21.91796 


4 


34 


-82 


213818 


29 


3 


4 


27 


27.80343 


21.91271 


4 


68 


-41 


2917 


35 


17 


18 


28 


27.78778 


21.91828 


4 


26 


-107 


2892 


23 


13 


18 


29 


27.82433 


21.89848 


3 


145 


-19 


62650 


150 


2 


6 


30 


27.81576 


21.94137 


3 


183 


-84 


-3160 


160 


3 


7 


31 


27.81969 


21.93062 


5 


163 


-69 


63633 


120 


4 


7 


32 


27.81367 


21.93628 


3 


160 


-81 


96612 


73 


7 


10 


33 


27.82881 


21.88441 


5 


178 


-5 


14958 


88 


6 


12 


34 


27.82780 


21.92064 


5 


171 


-52 


74125 


14 


9 


10 


35 


27.74179 


21.90871 


3 


171 


134 


73827 


65 


9 


11 


36 


27.74074 


21.93860 


4 


179 


171 


6280 


130 


6 


9 


38 


27.75508 


21.88497 


4 


181 


97 


171160 


420 


2 


2 


39 


27.75728 


21.89046 


4 


157 


101 


-5968 


90 


6 


11 


40 


27.75896 


21.91724 


4 


99 


149 


65280 


160 


5 


10 


41 


27.76403 


21.88812 


4 


145 


91 


71080 


280 


2 


7 


42 


27.76696 


21.91310 


3 


71 


140 


71270 


110 


6 


11 


43 


27.76785 


21.91406 


3 


67 


143 


2897 


26 


16 


17 


44 


27.77104 


21.91882 


3 


55 


163 


2877 


19 


16 


18 


45 


27.77558 


21.91676 


3 


38 


162 


3645 


72 


6 


12 


46 


27.78011 


21.90758 


3 


33 


96 


2884 


19 


12 


15 


47 


27.78245 


21.90780 


3 


26 


83 


-2120 


100 


9 


13 


48 


27.78366 


21.91201 


3 


9 


118 


3154 


81 


4 


12 


49 


27.78442 


21.91839 


2 


23 


-139 


88890 


160 


3 


5 


50 


27.78765 


21.90302 


2 


39 


41 


2989 


17 


13 


18 


51 


27.79142 


21.90519 


3 


34 


16 


2933 


29 


13 


18 


52 


27.80306 


21.89946 


2 


76 


-1 


49650 


110 


2 


3 


53 


27.80601 


21.91116 


3 


76 


-36 


3018 


23 


10 


21 


54 


27.81475 


21.90967 


4 


108 


-34 


216206 


44 


3 


3 


55 


27.77338 


21.92219 


3 


53 


179 


2895 


26 


12 


14 


56 


27.81480 


21.89176 


2 


124 


-3 










58 


27.74569 


21.94885 


2 


186 


-176 
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Table A6. Correspondences between the slits observed in 2006 
(ID06) and the slits observed in 2005 (ID05) for the galaxy 
NGC1042. 



NGC1042 - Correspondences 2006 / 2005 



ID06 


ID05 


ID06 


ID05 


ID06 


ID05 


2 


29 


15 


19 


27 


3 


3 


31 


16 


15 


29 


5 (middle) 


4 


30 


17 


20 


30 


9 


5 


21 


18 


18 


32 


4 


6 


23 


19 


16 


33 


2 


8 


28 


20 


14 


34 


1 


10 


22 


21 


12 


35 


37 


11 


35 


22 


13 


47 


26 


13 


24 


24 


7 


70 


5 (bottom) 
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Table A4. Information aliont the spt-ctra olwcnvcl for NGC1012 in 2005. 



NGC1042 - Generic Spectral Information on the Slit - 2005 Observation 



ID 


RA 


Dec 


Ay 


r 


6 


Vo6,s 




n^s 






[°] 


[°] 


[ ] 


[ ] 


[°] 


[km/s] 


[km/s] 






1 


40.08535 


-8.47102 


5 


165 


-84 


1334 


17 


13 


14 


2 


40.09769 


-8.47767 


5 


181 


-101 


1400 


100 


8 


12 


3 


40.09000 


-8.46668 


5 


143 


-89 


1350 


46 


14 


16 


4 


40.07942 


-8.46420 


5 


150 


-73 










5 


40.08778 


-8.46018 


5 


120 


-81 










6 


40.09790 


-8.46650 


5 


136 


-100 


1396 


16 


19 


21 


7 


40.08837 


-8.45649 


5 


105 


-79 


1335 


18 


16 


18 


8 


40.05157 


-8.44623 


5 


185 


-30 


1440 


58 


10 


15 


9 


40.08024 


-8.45138 


5 


105 


-59 


1355 


62 


12 


13 


10 


40.07981 


-8.44785 


5 


96 


-52 


1401 


25 


19 


21 


11 


40.08402 


-8.44697 


5 


82 


-57 


1516 


72 


6 


12 


12 


40.09561 


-8.44597 


5 


54 


-87 


1323 


14 


13 


15 


13 


40.08045 


-8.13797 


5 


73 


-28 


1407 


63 


14 


17 


14 


40.11136 


-8.44704 


5 


67 


-140 


1380 


140 


7 


10 


15 


40.09981 


-8.43343 


5 





97 


1334 


15 


8 


8 


16 


40.09208 


-8.43751 


5 


33 


-44 


1407 


77 


10 


16 


17 


40.11113 


-8.44141 


5 


50 


-155 


1343 


24 


16 


19 


18 


40.09140 


-8.43235 


5 


30 


-5 


1404 


39 


16 


19 


19 


40.10891 


-8.43478 


5 


33 


176 


1369 


35 


9 


14 


20 


40.11828 


-8.43583 


5 


67 


175 


1356 


37 


16 


17 


21 


40.10813 


-8.43036 


5 


33 


144 


1249 


60 


9 


11 


22 


40.11342 


-8.42865 


5 


54 


145 










23 


40.11985 


-8.43258 


5 


72 


164 


1230 


89 


5 


7 


24 


40.10844 


-8.42579 


5 


46 


122 










25 


40.11856 


-8.42471 


5 


78 


139 










26 


40.11167 


-8.41981 


5 


72 


114 


1340 


14 


14 


16 


27 


40.11416 


-8.41398 


5 


98 


110 


1357 


24 


7 


9 


28 


40.09642 


-8.41211 


5 


87 


69 


1328 


58 


13 


16 


29 


40.11231 


-8.41070 


5 


106 


103 


1374 


6 


18 


21 


30 


40.08998 


-8.40103 


5 


135 


62 










31 


40.11676 


-8.40817 


5 


123 


107 










32 


40.08676 


-8.39441 


2 


163 


60 










33 


40.10964 


-8.45367 


2 


88 


-127 










34 


40.15069 


-8.41016 


2 


212 


139 










35 


40.11408 


-8.41737 


5 


86 


115 


1383 


64 


10 


13 


36 


40.15255 


-8.41420 


5 


210 


144 


3250 


120 


5 


8 


37 


40.06366 


-8.46152 


5 


179 


-55 


55627 


81 


9 


10 


38 


10.08721 


-8. ll(iG5 


.) 


SO 


i:-! 


1 m 


21 


17 


19 
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Table A5. Information alxnit the sjjoctra oljsoi'vod foi' NGC1012 in 2006. 



NGC1042 - Generic Spectral Information on the Slit - 2006 Observation 



ID 


RA 


Dec 


Ay 


r 


9 


Vo6s 




n^s 






[°] 


n 


[ ] 


r//i 
[ ] 


[°] 


[km/s] 


[km/s] 






1 


40.07691 


-8.39319 


4 


179 


50 


18917 


93 


7 


13 


2 


40.11228 


-8.41074 


5 


106 


103 


1320 


23 


9 


12 


3 


40.11674 


-8.40818 


3 


123 


107 


31230 


120 


5 


7 


4 


40.08996 


-8.40102 


4 


135 


62 


1394 


23 


18 


20 


5 


40.10812 


-8.43035 


4 


33 


144 


1321 


50 


12 


15 


6 


40.11982 


-8.43255 


3 


72 


164 


1286 


39 


14 


17 


7 


40.10435 


-8.42266 


4 


48 


97 


32870 


140 


7 


11 


8 


40.09642 


-8.41212 


3 


87 


69 


1338 


35 


13 


15 


9 


40.11766 


-8.42318 


3 


79 


134 


1334 


28 


14 


15 


10 


40.11343 


-8.42866 


3 


54 


145 


1343 


24 


16 


18 


11 


40.11415 


-8.41697 


3 


87 


114 


69390 


100 


4 


5 


12 


40.10732 


-8.41190 


3 


94 


94 


1386 


46 


14 


18 


13 


40.10844 


-8.42579 


4 


46 


122 


530 


130 


4 


9 


14 


40.11857 


-8.42473 


3 


78 


139 


1342 


42 


16 


21 


15 


40.10891 


-8.43478 


3 


33 


176 


1357 


41 


15 


17 


16 


40.09980 


-8.43344 


3 





-84 


1331 


30 


12 


15 


17 


40.11828 


-8.43583 


3 


67 


175 


1343 


12 


16 


20 


18 


40.09140 


-8.43234 


3 


30 


-5 


1405 


38 


17 


21 


19 


40.09209 


-8.43751 


3 


33 


-44 


1416 


45 


15 


19 


20 


40.11146 


-8.44683 


3 


67 


-141 


1336 


89 


8 


15 


21 


40.09561 


-8.44597 


2 


54 


-87 


1360 


22 


13 


21 


22 


40.08043 


-8.43799 


3 


73 


-28 


1367 


12 


10 


12 


23 


40.11415 


-8.44235 


3 


61 


-158 


1297 


46 


15 


17 


24 


40.08837 


-8.45649 


4 


105 


-79 


1370 


15 


13 


17 


25 


40.09170 


-8.46475 


3 


133 


-90 


1365 


21 


12 


13 


26 


40.07981 


-8.44785 


4 


96 


-53 


1391 


5 


16 


19 


27 


40.09001 


-8.46669 


3 


143 


-89 


1359 


12 


15 


17 


28 


40.08225 


-8.44625 


2 


85 


-53 


13343 


83 


8 


15 


29 


40.08767 


-8.46076 


3 


122 


-82 


1387 


64 


8 


12 


30 


40.08022 


-8.45137 


3 


105 


-59 


1361 


57 


10 


18 


31 


40.10233 


-8.46432 


2 


126 


-107 


154868 


53 


1 


3 


32 


40.07924 


-8.46454 


3 


151 


-73 


1477 


35 


10 


14 


33 


40.09769 


-8.47768 


2.5 


181 


-101 


1374 


92 


6 


14 


34 


40.08535 


-8.47104 


3 


165 


-84 


1363 


37 


18 


19 


35* 


40.06371 


-8.46147 


8 


179 


-55 










37 


40.11904 


-8.40159 


3 


151 


105 


55004 


61 


12 


13 


38 


40.09910 


-8.39607 


3 


152 


76 


1354 


45 


14 


20 


39 


40.08300 


-8.39194 


3 


176 


57 


27651 


84 


9 


14 


41 


40.11873 


-8.40970 


2.5 


122 


112 


38160 


220 


3 


7 


42 


40.11671 


-8.41305 


3 


106 


113 


6362 


150 


4 


12 


43 


40.10502 


-8.41011 


2 


98 


88 


16121 


85 


10 


12 


44 


40.08801 


-8.40634 


3 


116 


56 


1435 


52 


7 


16 


45 


40.11517 


-8.41784 


2 


87 


118 


1361 


9 


14 


19 


46 


40.08726 


-8.41074 


3 


100 


51 


1497 


82 


4 


9 


47 


40.11170 


-8.41983 


3 


72 


114 


13450 


230 


4 


8 


48 


40.10514 


-8.42189 


3 


52 


99 


1333 


38 


11 


19 


49 


40.11881 


-8.42555 


2 


78 


141 


1336 


30 


13 


21 


50 


40.09632 


-8.42386 


2 


40 


59 


1387 


43 


15 


20 


51 


40.09211 


-8.42586 


2 


40 


35 


1373 


37 


9 


12 


52 


40.10068 


-8.43114 


3 


10 


95 


1287 


68 


12 


15 


53 


40.10681 


-8.43673 


2.5 


28 


-166 


1455 


55 


9 


12 


54 


40.10534 


-8.43835 


2.5 


27 


-148 


1312 


51 


15 


17 


55 


40.08072 


-8.43180 


2.5 


69 


-8 


1397 


39 


11 


16 


56 


40.11078 


-8.44297 


2.5 


54 


-149 


1349 


52 


14 


18 


57 


40.09048 


-8.43839 


3 


40 


-44 


1402 


39 


15 


16 


58 


40.10392 


-8.44468 


2 


47 


-121 


84290 


170 


4 


6 


59 


40.08665 


-8.44106 


3 


58 


-47 


1411 


44 


16 


18 


60 


40.08922 


-8.44243 


3 


55 


-57 


6318 


74 


7 


12 


61 


40.07642 


-8.44084 


3 


91 


-33 


1409 


20 


17 


22 


62 


40.09554 


-8.44676 


2 


57 


-87 


1352 


55 


14 


17 
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Table A5 - continued 



NGC1042 - Generic Spectral Information on the Slit - 2006 Observation 



ID 


RA 


Dec 


Ay 


r 


e 


'Vobs 




Hub 






n 


n 


["] 


["] 


n 


[km/s] 


[km/s] 






64 


40.07985 


-8.44607 


3 


91 


-49 


1395 


56 


11 


14 


65 


40.09874 


-8.4.5194 


3 


88 


-101 


1373 


25 


16 


19 


66 


40.06881 


-8.44617 


3 


126 


-38 


1421 


32 


12 


16 


67 


40.08476 


-8.45375 


3 


102 


-70 


6602 


55 


11 


18 


68 


40.08262 


-8.45569 


3 


113 


-69 


1356 


39 


12 


17 


69 


40.10245 


-8.46342 


2 


122 


-108 


17090 


160 


4 


7 


70 


40.08774 


-8.46016 


2 


120 


-81 


1335 


37 


15 


21 


71 


40.10989 


-8.46983 


3 


151 


-117 


179725 


31 


3 


4 


72 


40.15069 


-8.41017 


2 


212 


139 










73 


40.10966 


-8.45366 


2 


88 


-127 










74 


io.nso7fi 


-S.,S9112 


2 


1G.3 


GO 
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Table A9. Correspondences between the slits observed in 2006 
(ID06) and the slits observed in 2005 (ID05) for the galaxy 
NGC6907. 



NGC6907 - Correspondences 2006 / 2005 
ID06 ID05 ID06 ID05 ID06 ID05 



1 


34 


15 


27 


26 


8 


2 


28 


16 


16 


27 


10 


5 


29 


17 


22 


29 


12 


7 


26 


20 


14 


35 


3 


8 


25 


21 


18 


53 


16 


9 


23 


23 


15 


59 


7 


10 


24 


24 


19 






12 


35 


25 


11 
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Table A7. Information about tlio s])(-ctra obsm-cd for NOC6907 in 2005. 



NGC6907 - Generic Spectral Information on the Slit - 2005 Observation 



ID 


RA 


Dec 


Ay 


r 


6 






n^s 






[°] 


[°] 


r//i 

[ ] 


[ ] 


[°] 


[km/s] 


[km/s] 






1 


306.30016 


-24.76257 


5 


223 


137 


6280 


180 


4 


9 


3 


306.30690 


-24.78402 


5 


137 


-176 


29817 


97 


2 


3 


4 


306.30758 


-24.78843 


5 


125 


-163 


3490 


140 


5 


10 


5 


306.30240 


-24.79045 


5 


108 


-168 


16327 


96 


5 


7 


6 


306.29779 


-24.78856 


5 


106 


173 


14758 


98 


7 


12 


7 


306.29837 


-24.79510 


5 


86 


-162 


21429 


87 


2 


5 


8 


306.29569 


-24.79942 


5 


69 


-151 


2979 


46 


10 


12 


9 


306.29950 


-24.80399 


5 


77 


-129 


27890 


96 


5 


8 


10 


306.29771 


-24.80711 


5 


73 


-122 


3085 


74 


12 


18 


11 


306.28559 


-24.78892 


5 


97 


131 


3025 


41 


13 


14 


12 


306.28975 


-24.79998 


5 


53 


-168 


2944 


43 


11 


13 


13 


306.28735 


-24.80114 


5 


44 


-174 


3118 


53 


6 


6 


14 


306.28166 


-24.79628 


5 


62 


126 


3063 


48 


9 


14 


15 


306.28661 


-24.80923 


5 


34 


-117 


3136 


42 


11 


13 


16 


306.28493 


-24.81003 


5 


30 


-112 


3136 


7 


12 


13 


17 


306.28356 


-24.80989 


5 


24 


-112 


3048 


21 


12 


13 


18 


306.28631 


-24.81907 


5 


70 


-91 


3140 


27 


21 


22 


19 


306.27762 


-24.80917 


5 





144 


3209 


21 


10 


12 


20 


306.27464 


-24.80787 


5 


15 


78 


3170 


100 


7 


9 


21 


306.27259 


-24.80716 


5 


25 


77 


3183 


75 


12 


12 


22 


306.27295 


-24.81212 


5 


19 


22 


3366 


21 


6 


13 


23 


306.26854 


-24.80855 


5 


36 


66 


3219 


31 


13 


14 


24 


306.26581 


-24.80943 


5 


44 


62 


3350 


24 


7 


8 


25 


306.26433 


-24.81088 


5 


48 


57 


3317 


13 


10 


13 


26 


306.26391 


-24.81185 


5 


49 


54 


3314 


30 


14 


16 


27 


306.26202 


-24.81307 


5 


55 


50 


3323 


18 


10 


12 


28 


306.26152 


-24.81566 


5 


58 


40 


3543 


77 


8 


12 


29 


306.26044 


-24.81773 


5 


64 


33 


3362 


72 


12 


13 


30 


306.25306 


-24.81374 


5 


87 


54 


17630 


100 


1 


6 


31 


306.24982 


-24.81024 


5 


103 


62 


3277 


52 


8 


12 


32 


306.24525 


-24.81579 


5 


115 


53 


3490 


91 


7 


9 


33 


306.24448 


-24.82100 


5 


118 


43 


19090 


100 


7 


8 


34 


306.24745 


-24.81038 


5 


112 


62 


3270 


140 


6 


9 


35 


306.24231 


-24.80511 


5 


143 


68 


3210 


110 


12 


12 


36 


306.24143 


-24.82679 


5 


134 


34 


4234 


160 


3 


8 


37 


306.23286 


-24.80769 


5 


172 


65 


3670 


240 


4 


8 


40 


306.29915 


-24.77971 


2 


144 


155 










41 


306.31874 


-24.79983 


2 


146 


-129 










43 


306.23708 


-24.83209 


2 


156 


27 
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Table A8. Information alxwt the sjjoctra oljsoi'vod foi' NGC6907 in 2006. 



NGC6907 - Generic Spectral Information on the Slit - 2006 Observation 



ID 


RA 


Dec 


Ay 


r 


6 






n^s 






n 


n 


[ ] 


[ ] 


[°] 


[km/s] 


[km/s] 






1 


306.24745 


-24.81042 


3 


112 


61 


3261 


46 


12 


16 


2 


306.26098 


-24.81597 


5 


60 


40 


3374 


42 


16 


17 


3 


306.24993 


-24.80975 


4 


104 


62 


3318 


41 


15 


17 


4 


306.24475 


-24.83186 


3 


136 


17 


64208 


53 


1 


3 


5 


306.26041 


-24.81775 


5 


64 


33 


3342 


40 


14 


18 


6 


306.25295 


-24.81230 


4 


89 


57 


20178 


95 


10 


11 


7 


306.26392 


-24.81185 


3 


49 


54 


3316 


29 


15 


22 


8 


306.26435 


-24.81085 


5 


48 


57 


3302 


9 


17 


19 


9 


306.26855 


-24.80854 


3 


36 


66 


3089 


57 


15 


20 


10 


306.26544 


-24.80965 


3 


45 


62 


3187 


18 


13 


18 


11 


306.25448 


-24.84611 


4 


178 


-33 


229219 


23 


3 


4 


12 


306.24226 


-24.80511 


4 


143 


68 


3233 


47 


17 


19 


14 


306.24247 


-24.80859 


4 


134 


64 


3245 


60 


10 


13 


15 


306.26200 


-24.81308 


5 


55 


50 


3337 


17 


18 


20 


16 


306.28491 


-24.81004 


3 


30 


-112 


3139 


19 


20 


22 


17 


306.27296 


-24.81213 


3 


19 


22 


3359 


31 


17 


22 


20 


306.28168 


-24.79628 


4 


62 


126 


3066 


24 


14 


18 


21 


306.28631 


-24.81904 


3 


69 


-91 


3181 


16 


19 


20 


22 


306.28298 


-24.81026 


3 


23 


-109 


3155 


30 


15 


20 


23 


306.28660 


-24.80905 


4 


34 


-117 


3113 


26 


18 


21 


24 


306.27763 


-24.80916 


3 





150 


3172 


11 


16 


17 


25 


306.28559 


-24.78894 


4 


97 


131 


3046 


29 


17 


21 


26 


306.29571 


-24.79942 


4 


69 


-151 


2991 


40 


17 


21 


27 


306.29771 


-24.80711 


3 


73 


-122 


3072 


21 


14 


18 


28 


306.28616 


-24.79790 


3 


55 


157 


3037 


30 


17 


21 


29 


306.28974 


-24.79998 


3 


53 


-168 


2961 


34 


17 


19 


30 


306.31981 


-24.82889 


5 


218 


-102 


14727 


86 


6 


12 


31 


306.30219 


-24.80894 


5 


93 


-117 


114882 


37 


4 


6 


32 


306.28694 


-24.77717 


4 


155 


125 


82269 


24 


6 


10 


33 


306.30347 


-24.79303 


5 


103 


-157 


71100 


120 


8 


9 


35 


306.30690 


-24.78402 


12 


137 


-176 


29812 


76 


3 


4 


36 


306.32937 


-24.81241 


12 


203 


-114 


-13 







1 


37 


306.24888 


-24.84526 


4 


177 


-20 


3358 


60 


10 


15 


38 


306.24946 


-24.84238 


4 


165 


-16 


3920 


250 


3 


10 


39 


306.24845 


-24.83173 


4 


128 


11 


-11422 


43 


4 


10 


40 


306.23969 


-24.81119 


4 


140 


61 


3248 


58 


12 


14 


41 


306.24741 


-24.82028 


4 


108 


42 


3314 


63 


8 


10 


42 


306.24620 


-24.80985 


2.5 


118 


62 


3259 


53 


7 


15 


43 


306.25525 


-24.81115 


3 


82 


59 


121300 


210 


3 


7 


44 


306.24874 


-24.80227 


2 


127 


72 


3380 


170 


4 


11 


45 


306.26255 


-24.81194 


2 


54 


54 


3363 


30 


18 


24 


46 


306.27284 


-24.82012 


4 


52 


-46 


3297 


35 


11 


20 


47 


306.26797 


-24.80492 


4 


49 


78 


3204 


6 


13 


16 


48 


306.27135 


-24.80769 


2 


27 


72 


3248 


21 


10 


17 


49 


306.27703 


-24.80972 


2 


3 





3276 


34 


13 


16 


50 


306.27821 


-24.80848 


3 


4 


163 


2975 


45 


14 


15 


51 


306.27957 


-24.80886 


2.5 


7 


-125 


2995 


41 


18 


21 


53 


306.28564 


-24.80950 


2.5 


31 


-115 


3163 


40 


14 


18 


54 


306.28847 


-24.80758 


3 


39 


-124 


3045 


51 


10 


17 


55 


306.28883 


-24.80464 


3 


41 


-140 


3008 


45 


19 


20 


56 


306.28434 


-24.78921 


2.5 


96 


128 


11440 


180 


3 


8 


57 


306.29026 


-24.80388 


2.5 


46 


-141 


2969 


23 


15 


18 


58 


306.29636 


-24.80341 


2 


66 


-134 


13503 


160 


2 


10 


59 


306.29867 


-24.79504 


3 


86 


-161 


12759 


56 


3 


8 


60 


306.30497 


-24.78583 


3 


127 


-176 


14803 


22 


4 


11 


61 


306.32546 


-24.80010 


5 


170 


-126 


37513 


69 


9 


10 


62 


306.25697 


-24.82483 


2 


90 


12 










63 


306.26155 


-24.78608 


2 


151 


92 










64 


306.29918 


-24.77972 


2 


144 


155 


-13 








4 


65 


306.24667 


-24.84868 


2 


194 


-21 










66 


306.31876 


-24.79984 


2 


146 


-128 
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APPENDIX B: INTRINSIC EXTINCTIONS 

The following tables in this appendix contain the intrinsic 
extinctions calculated using the Balmer lines observed in the 
spectrum associated to each slit. They were evaluated using 
the H7/H/3 ratio for the 2005 observations and the Ha/H/J 
ratio for the 2006 observations. ID is the identification num- 
ber of the slit and the Eb-v is the intrinsic extinction. 



Table Bl. Intrinsic extinctions for the regions observed in 2005 
for IC0167. 



IC0167 - Extinction - 2005 



ID 


EfB-V 


ID 


Eb-v 


ID 




ID 


Eb-v 


2 


0.16 


11 


0.02 


17 


0.09 


26 


0.09 


5 


0.02 


12 


0.05 


18 


0.07 


28 


0.09 


8 


0.15 


13 


0.10 


19 


0.09 


43 


0.11 


9 


0.04 


14 


0.08 


21 


0.12 






10 


0.10 


15 


0.06 


24 


0.07 







Table B2. Intrinsic extinctions for the regions observed in 2006 
for IC0167. 



IC0167 - Extinction - 2006 



ID 


EfB-V 


ID 


Eb-v 


ID 


Eb-v 


ID 


Eb-v 


1 


0.02 


15 


0.04 


24 


0.01 


46 


0.13 


3 


0.16 


16 


0.01 


25 


0.20 


50 


0.04 


7 


0.16 


18 


0.07 


27 


0.09 


51 


0.14 


8 


0.09 


20 


0.02 


28 


0.11 


55 


0.16 


9 


0.19 


21 


0.01 


43 


0.05 






11 


O.IS 


22 


0.12 


41 


!).()<) 







Table B3. Intrinsic extinctions for the regions observed in 2005 
for NGC1042. 



NGC1042 - Extinction - 2005 



ID 


Eb-v 


ID 


Eb-v 


ID 


Eb-v 


ID 


Eb-v 


1 


0.21 


10 


0.18 


20 


0.16 


28 


0.16 


3 


0.11 


12 


0.09 


21 


0.10 


30 


0.14 


7 


0.16 


16 


0.16 


22 


0.18 


35 


0.19 


9 


0.14 


18 


0.12 


25 


0.15 


37 


0.18 



Table B4. Intrinsic extinctions for the regions observed in 2006 
for NGC1042. 



NGC1042 - Extinction - 2006 



ID 


Eb-v 


ID 


Eb-v 


ID 


Eb-v 


ID 


Eb-v 


2 


0.10 


17 


0.13 


34 


0.08 


56 


0.16 


4 


0.10 


18 


0.23 


43 


0.13 


57 


0.13 


5 


0.21 


19 


0.08 


45 


0.09 


59 


0.06 


6 


0.13 


21 


0.16 


48 


0.27 


61 


0.17 


8 


0.15 


22 


0.12 


49 


0.17 


62 


0.16 


9 


0.25 


23 


0.15 


50 


0.07 


64 


0.22 


10 


0.12 


24 


0.12 


51 


0.25 


65 


0.23 


12 


0.22 


25 


0.29 


53 


0.17 


68 


0.13 


14 


0.20 


27 


0.16 


54 


0.23 


70 


0.20 


15 


0.22 


32 


0.11 


55 


0.11 
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Table B5. Intrinsic extinctions for the regions observed in 2005 
for NGC6907. 



NGC6907 - Extinction - 2005 



ID 


Eb-v 


ID 


E_B_y 


ID 


Eb-v 


ID 


Eb-v 


8 


0.50 


17 


0.47 


24 


0.51 


33 


0.48 


10 


0.38 


18 


0.60 


25 


0.49 


34 


0..36 


11 


0.42 


19 


0.56 


26 


0.39 


35 


0.48 


12 


0.50 


20 


0.60 


27 


0.41 






14 


0.42 


21 


0.48 


28 


0.48 






15 


0.40 


22 


0.46 


29 


0.25 






16 


0.32 


23 


0.77 


31 


0.26 







Table B6. Intrinsic extinctions for the regions observed in 2006 
for NGC6907. 



NGC6907 - Extinction - 2006 



ID 


Eb-v 


ID 


Eb-v 


ID 


Eb-v 


ID 


Eb-v 


1 


0.33 


15 


0.25 


27 


0.54 


50 


0.55 


2 


0.34 


16 


0.47 


28 


0.27 


51 


0.43 


3 


0.48 


17 


0.52 


29 


0.52 


53 


0.55 


5 


0.15 


20 


0.54 


37 


0.27 


54 


0.54 


7 


0.40 


21 


0.61 


40 


0.38 


55 


0.57 


8 


0.55 


22 


0.36 


45 


0.25 


57 


0.30 


9 


0.28 


23 


0.79 


46 


0.37 


61 


0.42 


10 


0.15 


24 


0.55 


47 


0.12 






12 


0.35 


25 


0.10 


48 


0.41 






14 


0.36 


26 


0.29 


49 


0.59 
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APPENDIX C: SPECTRAL LINES FLUXES 

The tables in this appendix show the mean flux measured 
for each spectral line used to evaluate the metallicities, ac- 
cording to the different procedures mentioned on the paper. 
Slits flagged with a were removed from our analysis due 
the underlying Balmer absorption. 
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Table CI. Fluxes of the spectral lines observed in IC0167 using the slit identified by the year of the observation and its ID. Slits flagged 
with a were removed from our analysis due the underlying Balmer absorption. 



IC0167 - Fluxes [lO^^^erg/cm^/s/A] 



Slit 


[O ii] 


H/3 


[O III] 


[O in] 


[N II] 


Ha 


[N II] 


[Ar III] 


Year JD 


(3727^4) 


(4861A) 


(4959A) 


(5007A) 


(6548A) 


(6563A) 


(6584A) 


(7136^4) 


05.05t 




7.01±0.24 














05_08t 




217.0±2.7 


223.4±2.2 


629.1±7.5 










05.09 


316±46 


104.20±0.55 


92.88±0.14 


263.5±3.4 










05_10t 


70.7±6.6 


26.9±1.2 


31.74±0.65 


109.50±0.05 










05.11 


1620±230 


865±10 


1392±16 


3763±34 










05_12 


209±55 


47.25±0.09 


37.67±0.37 


101.20±0.40 










05.13+ 




6.1±1.2 


1.56±0.36 


5.98±0.57 










05.14+ 




11.49d=0.60 


12.46±0.27 


39.98d=0.09 


0.56±0.22 








05.15 


3430it420 


1380±14 


621.3±7.1 


1830±26 










05.17+ 


250±130 


68.50±0.37 


25.63±0.81 


80.26±0.87 










05.18 


513±51 


205.5±1.4 


100.40±0.15 


298.1±3.8 










05.19 


154±22 


29.47±0.05 


24.00±0.30 


75.07±0.02 










05.21 


193.1±6.3 


94.37±0.75 


55.40±0.89 


169.30±0.10 










05.24 


218±20 


81.19±0.19 


81.93±0.62 


243.2±2.7 










05.26 


218±10 


68.5±1.1 


66.11±0.59 


199.9±2.3 










05.28 


424±17 


173.2±2.2 


180.10±0.15 


526.2±1.1 










05.43+ 


29±10 


16.6±1.3 


15.19±0.70 


54.1±2.0 










06.01 




44.86±0.01 


49.61±0.21 


149.20±0.90 


0.79±0.13 


116.10±0.85 


4.22±0.10 




06.03 




47.9±1.2 


22.06±0.17 


61.0±3.2 


3.70±0.20 


135.30±0.50 


16.70±0.01 




06.07 




73.8±1.0 


65.03±0.60 


195.8±1.8 


4.12±0.36 


167.90±0.85 


13.8±2.3 


5.03±0.67 


06.08 




16.09±0.80 


8.47±0.51 


30.81±0.79 


0.86±0.27 


40.80±0.03 


4.5±2.3 




06.09 




251.60±0.90 


192.1±1.0 


583.3±5.0 


13.67±0.04 


551.7±3.9 


44.46±0.32 


10.26±0.08 


06.11 




212.40±0.60 


112.20±0.15 


308.8±1.3 


26.65±0.07 


592.1±3.6 


82.91±0.32 


11.70±0.25 


06.15 


- 


32.9±1.1 


41.19±0.11 


120.00±0.10 


0.63±0.06 


85.24±0.74 


4.01±0.03 


1.57±0.28 


06.16 




19.61±0.23 


20.14±0.48 


52.22±0.46 


0.43±0.23 


54.34±0.01 


3.41±0.39 


1.35±0.04 


06.18 




1076.0±9.0 


498.5±2.2 


1559.0±7.5 


135.7±1.5 


2981±19 


421.5±4.1 


66.79±0.16 


06.20 




11.36±0.42 


6.29±0.97 


22.29±0.77 


1.07±0.34 


31.40±0.35 


2.5±1.6 




06.21 




32.45±0.06 


22.31±0.05 


71.05±0.11 


0.82±0.16 


89.62±0.39 


5.67±0.07 


1.97±0.15 


06.22 




817.00±0.65 


1326. 0±2. 5 


4099.0±7.0 


26.10±0.01 


1883.0±8.0 


82.24±0.46 


47.00±0.13 


06.24 




69.48±0.44 


55.14±0.25 


182.2±1.7 


3.28±0.16 


191.8±2.0 


11.90±0.01 


3.94±0.01 


06.25 




175.5±1.35 


167.1±1.25 


492.7±1 


5.71±0.15 


359.6±0.8 


19.73±0.09 


7.08it0.22 


06.27 




16.45±0.47 


12.26±0.25 


37.29±0.99 


0.91±0.07 


32.14±0.05 


1.21±0.50 


1.29±0.28 


06.28 




63.55±0.08 


29.1±6.5 


78.2±4.2 


8.53±0.91 


177.0±1.8 


24.81±0.06 


1.16±0.08 


06.43 




31.26±0.19 


33.29±0.71 


90.94±0.23 


1.55±0.12 


86.49±0.65 


6.96±0.10 


1.78±0.07 


06.44 




77.03±2.53 


68.82±0.39 


197.7±1.35 


8.38±2.07 


218.6±2.45 


16.5±0.81 


0.91±0.35 


06.46 




4.67±0.38 


2.15±0.12 


10.72±0.47 


0.37±0.18 


13.73±0.19 


1.16±0.13 


0.33±0.16 


06.50 




12.36±0.11 


7.89±0.07 


28.01±0.35 


1.46±0.14 


34.44±0.17 


2.99±0.20 


0.13±0.07 


06.51 




.34.82±0.37 


6.32±0.65 


24.97±0.62 


3.72±0.22 


96.77±0.58 


11..56±0.33 


1.18±0.11 


(KLo5 




27.V8±0.11 


21. <si±0. :-!:-! 


r.8.2i±0.1() 


1,()V±().27 


77.:-!:-!±().r)!) 


7.1i=l)..'')l 
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Table C2. Fluxes of the spectral lines observed in NGC1042 using the slit identified by the year of the observation and its ID. Slits 
flagged with a were removed from our analysis due the underlying Balmer absorption. 









NGC1042 - 


Fluxes [10~ 


^'^erg/cm^/s/A] 






Slit 


[O II] 




[O III] 


[O III] 


[N II] 


Ha 


[N II] 


[Ar III] 


YearJD 


(3727A) 


(4861A) 


(4959A) 


(5007A) 


(6548A) 


(6563A) 


(6584A) 


(7136A) 


05 01 


339i70 


no 1 4-1-0 fi7 


1 04 0+1 p. 


040 Q-UQ % 










05 03 


1 91 Q_l_ QQ 


A7^ 1 -k7 Q 

4: / o . J- ^ ( . y 


4nn '^+fi 9 


1 1 QQ-UI Q 

-L lyo^ 10 










05 07 


■^94-1-^9 


one zt-i-c; 


1 97 fi + l Q 


Q7Q Q-l-9 

010. y^Zr. u 










05 09 




on QQ-Ufi Rfi 


7.4it2.3 


10.4+1.5 


19.7itl.3 


948 1 +9 ^ 


an 07+0 04 




05 10 




1 i=iin-l-9n 


ooo.u^o.u 


1 mR O+Q 9 


QQQ R+Q 

tJO i7 . 0— 1— . tJ 


4if;2+1« 


1 0*^0+1 1 




05 12 






oo.omz. J. 


QO 4*^+0 0*^ 










05 16 


191itl2 




4.4±1.8 


1 c 0+9 










05 18 




1 40 90-1-0 QQ 


3.9itl.l 


11.8+7.6 


tJi7.iJO— 1— U. iJU 


418.4+4.7 






05_20 


1 OQ1 +1 AO 


O . rt _l_ ij .yj 


1 29 2n+n ^7 


Qr:f; r:_(_4 4 

I J U . tJ —1— rl . rt 










05 21 


56.4ibl.O 


-L O -L . U ^ U . U 


3.8dil.9 


11.3+2.3 










05_22 


1 QCI 4-Q7 


977ibl6 


136.7±1.7 


Q70 4-|-(^ 9 

I J 1 (J . rl _1_ . ii 










05 25 


148ib28 




9.8i4.3 


23.1+2.7 










Q5_28t 




18.7±5.0 


4.2dil.l 


5.7+1.4 


3 34+0 38 


41 91+0 75 


1 29+0 44 

X tj . ^ C —1— \J . A X 




05 30^^ 




osy 4+4 Q 

ijO 1 .'±_l_'±.i7 




9f^4 4+9 8 


50 02+0 65 


745 1+8 


1 CO 9+1 8 

XiJU. t7— 1 L.O 




05_35 


35ibl0 


14 «n+n Q1 


2.6dil.l 


12.6+1.0 










05 37^ 


154ib32 


Q4 rifi-i-n '^Q 


8.8ib6.4 


QQ r:-(-Q 










06_02 




8.5±1.9 




2.8+1.8 


1 66+0 S3 


33.02+0.64 


7.33+0.71 




06 04 




14c; 9-k9 


ccQ 1 4-1-0 01 




2Q 7S+n 1 Q 

iitj. 1 ' ' 1 W.I./ 


402 8+7 7 

lUii . O— 1— 1 . 1 


72.9+1.2 


Q 84+0 1 R 


06_05 






s 02+0 94 


12.7+3.2 


36 62+0 57 


363 1 +2 2 


1 1 K fio+O 42 

X XU . UU— 1— U.T:ii 


2 'S2+0 85 


06 06 




J- .O— 1— tJ. 'J 


9 '^^+1 n 

ii. vJtJ— 1 L . \J 


1 2R+0 48 


3.8+1.0 


52 41+0 19 


1 K CI +0 1 c; 

XtJ. ij J — l_U. X!j 




06_08 




1 n 1 fi+n ^7 


2.9+1.2 


4 91 +n 9fi 


2 77+0 62 


37 50+0 86 


8 05+0 74 

O.UO— 1— U. ( t: 


fiO+0 07 


06 09 




1 01 1 0-1-0 


21.8+1.8 


70 «Q+0 9*^ 


•31 1 n+n 01 

ox . Ill 1 11.111 


QQ8 4+4 IS 


QO 49+0 Ql 
yu.'iz^u. y X 




06 10 




001. U^U. X 


AO 94-1-0 "^9 


1 Qf; Q-LI 1 

-Lou.y^ X . X 


1 0. t7U— 1— U. 


927+16 


901 Q-1-4 9 

^OX .O— 1— 




06 12 




I'll uo 








1 c 70+0 nfi 

XO. 1 t > 1 1 f .1 n t 


^ 00+0 9Q 
o.uu^u. ^y 




06 14^ 




97 fi-(-9 Q 




1 c-i-9 q 




65.4+1.9 


1 7 Afi-I-O 4Q 
X ( .uu^u.^y 




06 15 




1 'V\ KO-l-0 49 


1 9c;-|-o S7 


16.3+1.4 


•37 t^Q+n no 

I J 1 . "JtJ— 1— U. Ut^ 


q7q 40+0 28 

O 1 O . rlU— 1— U . iiO 


112.0+1.1 




06 17 




047 Q-Uq 


^A 4'^+0 09 




K1 05+0 42 

■J -L . UO— 1— U.^ii 


«88 n+8 2 

O O . U —1— O . ^ 


1 «7 Q-LI Q 

X u / . y zc X . y 




06 18 




QQ oc;-|-o fi9 


Q 47-1-0 0\ 


1 1 7fS-U0 Q1 


2*? 84+0 23 

^0 . 0^— I— U . > 


248 Q+2 

id XO . y —1— ^ . u 


7Q 9Q-I-0 44 




06 19 




93.9dil.l 


fiO-UO SQ 


4 c:7-U0 87 


22 85+0 61 

OO— 1— U. U -L 


2f;n 2+1 1 

. ^ — i— X . X 


«7 08+0 OR 
u / .uo^u.uu 


1.5+0.4 


06 21 




11c; QO-I-O 1 4 


1 e 01 -1-0 RO 


R9+0 4^^ 


•34 72+n 24 


Q22 2+3 7 

Oiiii. ii— 1— O . 1 


1 0^ RO+0 98 


4 QQ-I-O 9^ 


06 22 




1 9S-I-0 fiR 


1 QQ-I-O 70 


9 qi -1-0 'i'^ 


2 1 "i+n 93 

^j- XO— 1— VJ. iI/O 


2c; 74+0 38 

^O. 1 t:— 1— O.OO 


q t;Q-|-0 07 
y . oo^u.u % 




06 23 




1 04 40-1-0 9S 
1 1 1'-i-.'-i-t fill. ^0 


27.1+2.6 


04 Q-l-Q R 


1 3 41 +0 33 

X tj . '± X _1_ L» . 00 


235 20+0 49 

^ tj ij . ^U— 1— U • 


4R RR+O 1 R 

lU.UU^U. XU 




06 24 




1 90 1 0-1-0 07 


70 9R+0 Q9 


990 1 -Ui f; 


20 fi'^+n ni 

ii u . 00 — 1— u . U X 


Q41 «+fi 

O^X .O— 1— o.u 


fiQ 0+1 

UO.U^X.U 


f; c;7-|-o OQ 


06 25 




1 4'^-l-0 OS 


3.0+1.9 


14 01^+0 R9 


t;.tJ(J— 1— U. OU 


2Q 18+0 16 

^£7. XO— 1— U. XIJ 


C QQ-UO 0^ 
O.OO^U.UO 




06 27 




9r:9 Q-|-Q c: 


90R R+'^ 


fiOQ 4+8 4 
uuy .t^o.^ 


1 7 fin+n 04 


480 4+4 

. rt _1_ '* . 


77-1-0 1 8 

00. i ( XO 


1 1 Q9-I-0 '^R 
X X .o^^u.ou 


06 32^ 




4.2di2.7 




1 K 4Q-I-0 04 




1 2 ^7+0 33 


1 47-1-0 

X .'4: 1 ^U. 00 




06 34 




oc: Rfi-l-0 1 4 


Q4 c;fi-|-0 09 


lOR 7+0 01 
XUU. 1 ^u.ux 


2 23+0 42 

^ . i*0— I— U . 


71.1+1.1 


c qe-i-o 07 
0. yo^u.u 1 


1 99-1-0 14 

X.ZrZiZIZU. X'X 


06 43 










21 +0 33 

u . J — 1— u. 00 


^4+0 OS 

U. Orl— 1— U. UO 






06 45 




126.1ibl.4 




Oft 9*5+0 R4 

OU .ZrO^U.U'i 


QQ OR + 1 1 
00. UU^U. X -L 


Q4Q f;-U4 Q 

o'iy . o^'i. 


94.0+1.3 




06 48 




CQ 7Q-I-0 ^<P\ 


7.3+3.5 


11.5+7.0 


13.49+0.18 


150.40+0.35 


44 14+0 9^ 










c 90+0 JiQ 




2.14+0.40 


52.28+0.28 


1 4 48+0 01 
x^.^o^u.ux 




06.50 


- 


32.13±0.01 


2.32+0.96 




7.22+0.18 


89.0+1.1 


24.04+0.28 


- 


06.51 




3.66±0.72 






1.32+0.79 


18.33+0.04 


4.68+0.56 




06.53 










1.02+0.11 


3.13+0.10 


0.79+0.28 




06.54t 




7.0±1.9 




2.62±0.63 


2.8+1.8 


11.69+0.03 


3.32+0.13 




06.55 




27.1±2.0 


4.5+1.5 


9.39±0.52 


6.88+0.93 


72.86+0.86 


20.47+0.16 


0.49+0.27 


06.56t 




9.7±1.4 


4.5+2.0 


9.21±0.31 


2.19+0.55 


23.06+0.20 


8.79+0.74 




06.57 




20.7±3.7 


1.9+1.3 


6.12±0.31 


4.18+0.22 


72.02+0.46 


14.54+0.06 




06.59 




43.13±0.16 


8.2+5.5 


10.2±1.3 


9.41+0.13 


119.40+0.49 


31.76+0.62 


3.0+1.1 


06.61 




86.9±2.1 


4.9+2.0 


21.2±1.7 


20.99+0.15 


241.7+3.3 


63.60+0.28 


1.48+0.44 


06.62 




12.81±0.47 


2.84+0.35 


5.11±0.32 


1.57+0.11 


16.03+0.06 


5.85+0.05 




06.64 




31.74±0.40 






6.02+0.37 


88.0+1.6 




1.06+0.24 


06.65 




94.17±0.64 


6.4+1.3 


34.25±0.95 


24.55+0.21 


262.9+2.9 


71.36+0.60 


3.80+0.21 


06.68 




25.6±1.3 




5.8±2.3 


4.36+0.39 


71.20+0.62 


16.08+0.04 


0.55+0.11 


06.70 




5.9±3.0 


3.52+0.95 


6.5±1.2 


1.16+0.49 


13.27+0.18 


3.63+0.04 


0.24+0.24 
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Table C3. Fluxes of the spectral lines observed in NGC6907 using the slit identified by the year of the observation and its ID. Slits 
flagged with a were removed from our analysis due the underlying Balmer absorption. 









NGC6907 


- Fluxes [10" 


■^^erg/cm^/s/A] 






Slit 


[O II] 




[O III] 


[O III] 


[N II] 


Ha 


[N II] 


[Ar III] 


YearJD 


(3727A) 


(4861A) 


(4959A) 


(5007A) 


(6548A) 


(6563A) 


(6584A) 


(7136A) 


05 08 




997 7-1-9 1 


43.3dil.2 


1 1 R 00-1-0 QO 










05 10^ 




110.7di2.1 


46.0di3.1 


1 07 4-1-9 










05 11 


724ib39 




9Qfi 1 _|_Q Q 


fiQ9 Q-UQ Q 

uoz . y^y . y 










05 12 








1 094 0-l-Q 










05 14 




541.4di2.7 


1 O'^-I-'^S 

-LUU^OO 


001 R-m 










05 15^ 






C9 1 4 c 

0^. J.^. tj 


QQ9 Q-j-Q 4 










05 16 


yuuu^ ±ouu 




458dil2 
















R1 n 1 0-1-0 4."^ 


1 4 Ji-l-4 Q 


OZ3I1 _L 










05 18 




91 9q_|_9c 




90Q1 -U1 Q 
zuo ± ^ ± y 


548 OO+n 75 


4436+16 


1 R90 00-1-0 "^0 




05 19 






1 7c: c:4-fi Q 


1 1 00-1-990 

± _LOU^ZZU 










05_20 


^1 III 1 "-H I 


41 1 Q_|_Q Q 


llibll 


16.7ib7.4 










05 21 


89i39 


Q47 7-1-9 Q 


7.7di3.8 


9Q 9-1-9 

ZiO .ZiZCZi.U 










05_22^ 


173dil8 




1 c c_|_o c 

XiJ.iJ_l_tJ. ij 


71.5±7.5 










05 23 


QQn_|_1 Of) 




00 . 1 _l_t7- Zi 


64±17 










05_24 


74-1-26 


RQ n+1 « 


X U • (J _1_ Zi . tJ 


12.4±3.6 










05 25 


oonfl-l-l 9110 


1 090-1-91=; 


9(17 fin+n 8(1 

f .uu^u.ou 


7r:Q 2-1-1 7 










05_26 


99ib28 


ofiR o_|_i n 




qi (Sn-l-n 4fi 










05 27 




1 94^^ 0-H 


4«0 9-1-7 1 


±ouy . u^y .o 










05-28"'' 




4.97di0.47 


3.0itl.5 


15.5di3.7 










05 29"'' 


48dil7 


72.8di6.1 


KA O-hl H 
tJV.U—l L . ij 


1 SR 90-1-0 R'S 

-LOU. ZW_1_W. UO 










Q5_3lt 






Zf 1 .11 1 I l.t 1 


7Q fii -i-n ^2 

I O. U J — l_U. OZi 










05 33"^ 


13.4di5.0 


4.0di2.0 




3.2ibl.2 










05 34^ 


50di36 


11.9dil.8 


3.4dil.6 


4 9-1-2, 7 










05 35^ 


72dil8 


37.0di4.3 


9f; Q-Uc; Q 


70.5ibl.5 










06 01^ 




18.3dil.3 






2.5±1.3 


44 72+0 28 


1 q 0^-1-0 "^4 
± y .uo^u. ot 




06 02 






9.8dil.l 


8.6=bl.O 


Z . 1 _l— U . -L 


OU. J — l_U. J-U 


Q c;4-|-0 09 

y . 04:31 u. uz 


u. oo^u. ±0 


06 03 




1 04 9-1-7 9 


9(^0 ^^-1-4 


749itl6 


1 4 ss-f-n 1 1 


439.2+1.7 


54.1di2.1 




06 05 




41 7Q-I-0 ^4 


91 QQ-I-O "^9 


1 o. uzzcu. ±o 


1 2 (14-1-0 77 


1 1 q sn-i-n Q5 


OK fii^-l-O "^O 
00. UUZCU. OU 


1 4Q-I-0 44 


06 07 






36ibl9 


CC4 (S9-I-0 RR 


54 14-1-0 '^Q 

Orl. -Lrl—LU. Oy 


4K7 qn-i-n 05 


1 RO ^^0-kO QO 
-Luu.ou^u . yu 


3.0ibl.6 


06 08 




901 


9CCQ qo-l-0 "^O 

zoo. OU^U. OU 


785ibl9 


42f; 7-l-q q 


4nno+1 20 


1 ^91^4-40 


'^4 '^-1-'^ 


06 09 




53.9di4.1 


12.6di4.2 


oy.o^^. y 


QK O-LO R 

00 .o_i_o.u 


ZOO .tJ_l_Z;.'± 


07 Q-1-9 9 
y 1 .o^z ..z 




06 10^ 




47 41 _|_0 1 Q 




5.7ibl.8 




1 QI qo+O 25 


CO R^-l-0 40 


7^-1-0 9S 
U. 1 o^u. zo 


06 12 




94 HO-UO 0^ 


19.7di3.2 


47 c;o-|-0 90 
11 .uu^u.zu 


U . OiJ_l_U . ^Z 


fjq 71 -i-n fi7 

Ui7. 1 X_1_U.U 1 


1 c Q4-I-0 0^ 




06 14 




31.3di4.9 


24.0di2.4 


1 a QO-l-0 9'=i 
-Lu. yu^u. zo 


1 (SS-I-O 18 


qq 14-l-n la 


S QO-l-0 79 
0. yu^u. 1 .z 




06 15 




Qcc; 7_|_i Q 


1 94 40-1-0 4"^ 


40Q 4-1-9 7 
4:uy.'±^.z. 1 


Qfj i^fi-i-n 21 

CiJ . iJU_l_U. Z i 


1021 0+4 5 


"^00 4-1-1 1 


1 Q 00-1-0 0^ 


06 16 




Q07'i-I-90 


99« Q_|_1 Q 


713ib22 


1 04Q n+1 5 


Q7nn-l-i 1 (1 

( UU_I L _HJ 


oou ( ^00 


«Q c:;o-l-0 44 

Uy . OU^U.4i4 


06 17 




1 79 1 _|_Q Q 


9.9di2.7 


1 C R-UQ R 


4R Qfi-)-0 '^S 

rtU. l_U. 00 


4ao in+O '^5 

rlOO. -LU_1_U. 00 


1 R4 90-^0 1 ^ 

J.U'i. ZrU^U. xo 


2.4ibl.O 


06 20 




409ibl2 


77.6di5.0 


91 Q-l-'^ 9 
z _Lu . ynio. z 


1 2'^ 1 

J- Z ■ 0_l L . J_ 


1 1 Ki n+5 

J- -LU -L . U_l_0 . U 


Q7Q 7-U9 Q 
I 0. I ^z . 




06 21 




9r:;i c: O-k^^ 
zo ± . U^tJ . u 


000.0^0. J- 


9RR4 04-'^ 

ZUU1. UIL-O . U 


821.7±7.4 


7166±59 


9'^90 0-k9 

ZOZU. UZDZ . U 


1 QI 70-1-0 90 


06 22 




46.3dil.l 




10.8ibl.5 


20.2±2.3 


217.70ib0.30 


fiA '^Q-l-O R'^ 
ut.oy^u.uo 




06_23 


- 


2663ib2 


146.5ib9.7 


551.5±37.15 


1014±64 


7670±53 


3107ibl7 


49.78+0.74 


06_24 




3220ibl20 


100.3ib7.7 


371±67 


1428±30 


10280±400 


4620±250 


17.31+0.58 


06_25 




338.0ib3.7 


117.2ib0.8 


345.5ib3.5 


119.70±0.20 


935.9ib4.3 


365.9±3.2 




06_26 




211.1ib6.5 


56.5ib3.3 


140±14 


69.68±0.27 


565.5ib3.9 


207.3±1.4 


3.6+1.3 


06_27 




54.0ibl.2 


12.8ib4.9 


69.9ib2.7 


7.40±0.39 


153.40ib0.45 


32.67ib0.06 


3.16+0.80 


06_28 




1006.0±0.5 


271.60ib0.85 


852.8ib2.0 


271.2±3.1 


2847±16 


809.6it7.4 


36.72+0.07 


06_29 




630.4ib3.7 


123.1ib3.3 


379.8ib3.6 


193.8±1.8 


1787.0±6.5 


596.00±0.45 


19.4+3.2 


06_37 




9.1ib2.8 


4.7ibl.3 


20.12ib0.37 


0.54±0.05 


16.64ib0.08 


3.66ib0.17 


0.18+0.11 


06_40 




5.2ibl.7 


4.94±0.45 


20.59ib0.84 


1.30±0.17 


13.57ib0.21 


3.87ib0.44 




06_45 




77.6ib2.9 


36.4ib4.9 


77.19ib0.01 


39.82±0.24 


353.0ib3.5 


119.00ib0.80 


6.81+0.32 


06_46 




17.4=bl.5 




9.2ib3.0 


3.9±1.4 


85.llib0.93 


28.40ib0.77 




06_47 




54.80ib0.07 


14.45ib0.38 


42.58ib0.41 


14.82±0.15 


151.8ibl.7 


45.24ib0.33 


3.6+1.9 


06_48 




139.9zb8.9 


9.4=b4.3 




34.16±0.87 


309±20 


131.30±0.01 




06_49t 




126.6ib2.1 




7.2ib2.6 


59.3±2.2 


501±24 


192ibl8 
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Table C3 - continued 









NGC6907 - 


Fluxes [10-" 


erg/cm^/s/1] 








Slit 


[O II] 


H/3 


[O III] 


[O III] 


[N II] 


Ha 


[N II] 


[Ar III] 


YearJD 


(37271) 


(48611) 


(49591) 


(50071) 


(65481) 


(65631) 


(65841) 


(71361) 


06.50 




84.6±5.3 


9.2±2.9 


9.8±1.5 


44.6±2.1 


523±20 


165±12 




06.51 




80.41±0.76 


9.7±3.4 


44.8±3.5 


39.0±1.8 


306.3±9.5 


124.1±1.6 


1.35±0.35 


06.53 




194.3±2.5 






26.82±0.65 


239.3±9.4 


101.4±3.7 




06.54t 




6.49±0.29 




3.09±0.40 


2.3±1.5 


12.23±0.83 


5.79±0.71 




06.55 




49±14 


11.5±1.7 


16.9±3.6 


14.67±0.34 


80.5±1.7 


39.92±0.38 




06.57 




244.80±0.40 


42.48±0.65 


145.40±0.60 


74.15±0.33 


685.0±6.0 


229.2±2.4 


9.18±0.31 


06.61 




7.3±2.1 


23.0±3.4 


69.91±0.13 




0.95±0.41 


2.64±0.99 





